Intergovernmental Oceanographic Commission
Workshop Report No. 72

IOC/WESTPAC

Scientific Steering Group Meeting
on Co-operative Study

of the Continental Shelf
Circulation in the Western Pacific

Kuala Lumpur, Malaysia, 9-11 October 1990

SC/91/WS/30
UNESCO



| OC Wrkshop Report No. 72

TABLE OF CONTENTS

SUMMARY REPORT

Page
1. OPENI NG 1
2. GENERAL DI SCUSSI ON ON THE | MPLEMENTATI ON PLAN 1
3. DI SCUSSI ON ON SUB- REG ONAL PRQIECTS 1
3.1 GULF OF THAI LAND 1
3.2 NORTH WEST COAST OF BORNEO 2
3.3 EAST CHI NA SEA 2
3.4 SULU SEA 3
3.5 MALACCA STRAI TS 4
3.6 PACI FI C/ | NDI AN OCEAN THROUGH FLOW 4
4, COMPLETI ON OF THE | MPLEMENTATI ON PLAN AND | DENTI FI CATI ON
OF TEMA NEEDS W TH ASSQOCI ATED PCSSI BLE RESOURCES 5
5. CLOSURE 5

ANNEXES

I PROGRAMMVE OF THE WORKSHCOP

Il LI ST OF PARTI Cl PANTS

11 | MPLEMENTATI ON  PLAN FOR THE PRQIECT ON CO OPERATIVE STUDY OF THE
CONTI NENTAL SHELF C RCULATI ON | N VESTERN PACI FI C,



| OC Wrkshop Report No. 72
1. OPENING

The representative of the Organizing Conmittee called the neeting to
order on 9 Cctober 1990 at 10.00 and wel coned the participants attending this
neeting in Kuala Lumpur, Malaysia, 9-11 Cctober 1990.

On behalf of |10C Sub-Commission for WESTPAC, Professor Su Jilan,
Vi ce- Chai rman of the Sub- Conmi ssion, addressed the neeting. He expressed his
thanks to the |l ocal Organizing Conmittee and wel coned the participants. Prof.
Su stressed the inportance of the continental shelf on the national econony
and the need to have physical oceanography plans to nmonitor the narine
conditions for various purposes. Since the shelf areas are, in some regions,
shared by several countries, this project initiated by [10OC provides an
opportunity for cooperative studies in the WESTPAC regi on. He indicated that
this meeting will discuss and finalize the inplenentation plan for the project
to neet the scientific goals identified by the previous workshop in Bangkok.

The Honorable Dato' Mhd. Noordin bin Hassan, Secretary-GCeneral,
Mnistry of Science, Technology and Environnent, Mlaysia, welcomed the
participants fromvarious countries on behalf of the Governnent of Ml aysia.
He enphasi zed the inportance of the project and indicated that the countries
participating in the project will benefit fromthe study, especially in the
wi se of utilization and nanagenent of marine resources. He al so indicated that
t he Mal aysi an governnent has paid special attention to the shelf-sea studies
and has actively participated in various |CC activities since July 1965. He
wi shed all experts a good time in Kuala Lunpur. The Secretary-General then
opened t he Meeti ng.

On behal f of the Secretary 10C, Dr. Qunnar Kullenberg, M. Yihang Jiang
expressed his gratitude to the Mnistry of Science, Technology and the
Envi ronnent, Mal aysia, and the University of Technol ogy Mal aysia, for hosting
this neeting. He also extended his sincere thanks to participants for their
contributions to the draft inplementation plan and for their attendance in the
meeting. M. Jiang inforned the neeting of the progress on the Programme of
Coastal Ccean Circulation Dynamics and Fluxes (COCDYF), especially the
recent - devel oped draft plan for the program ne.

The programe of the Meeting is shown in Annex |I.

Prof. Ir. Ishak Abdul Rahnman, Dean of Faculty of G vil Engineering and
all participants attended the opening. The list of participants is attached in
Annex II. Prof. Su was invited to act as Chairnman of the neeting and M. Jiang
was desi gnated as Rapporteur.

2. GENERAL DISCUSSION ON THE IMPLEMENTATION PLAN

M. Jiang briefed the neeting on the progress of the project and
presented the draft project docunent based on the previous neetings, workshops
and the contribution fromthe nenbers of the Scientific Steering Goup (SSG .
He mentioned the ICC s responsibility in the inplenentati on phase. The Meeting
noticed that financial support for project activities, such as workshops,
sem nars, synposia and training may be obtained fromIOC However, funding
for inplementation of the project should cone fromcountries interested in the
project, as well as the United Nations fundi ng agencies such as UNEP and UNDP
etc. The Meeting agreed to the structure of the docunment. The Meeting invited
the Secretary |1 OC explore with the other UN agencies on possible sources of
funds for inplenenting the project.

3. DISCUSSION ON SUB-REGIONAL PROJECTS
3.1 GULF OF THAI LAND

Dr. M Bunpapong introduced the background and devel opment of project.
He briefly explained the approach of draft project docunent of shelf

circulation in the Gulf of Thailand with the ai mof understanding inplication
of water circulation to marine pollution and fishery.
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Drs. Wl anski and Yanagi presented sone nunerical results of the
circulation in the @ulf of Thailand, showing the inportance of the wi nds, tides
and of fshore forcing fromthe South China Sea.

The general circulation in the Qulf of Thailand as inferred from
hydr ogr aphi ¢ sections obtained from previ ous experinments between 1956- 1958 was
a clockwi se gyre during the SWnonsoon and a counter clockw se gyre in the NE
nonsoon period. A diagnostic nodel of circulation with constant depth but
vertically stratified and both steady and uniformwi nd field (for each nonsoon
period was developed and enployed for the @lf of Thailand. The result
i ndicated the inflow of South China Sea water in to the Qulf and fl ow northward
along the east coast during winter. On the contrary South China Sea water flow
toward the | ower part of the west coast before turning north with the cl ockw se

gyre.

The @Qul f of Thailand has four major rivers that drain fresh water into
the top boundary of the Qulf. The amount of discharge ranges froma few hundred
cubic neter per second during dry period to an order of thousands of cubic
wat er per second during wet period.

Tide in the Gulf of Thailand are mainly mxed tide with sem -diurna
speci es predom nate. Sore small area on the east coast near Kunpudea border the
tide is of diurnal type.

The neeting agreed that the study should focus on mass transfer across
the @ulf of Thailand including the coastal boundary |layer. The river discharges
shoul d al so be taken into account.

The present participating countries are: Thailand, Australia, Japan, and
Mal aysi a.

The inplenmentation plan for @ulf of Thailand is attached in Annex II1I.
3.2 NORTH WEST COAST OF BORNEO

M. Tuen Kwong Lum introduced the draft project plan based on the
exi sting know edge and financial condition. The areas to be studied include
coastal area of north-west of Borneo and Bal abac Straits. Based on previous
studies, it is understood that

This area experiences strong nmonsoonal forcing and the currents are thus
expected to be mainly wind-driven. During the North-East Monsoon, there is the
warm North Equatorial Current flow ng along the coastal areas of Borneo. This
feature is well marked by the strong SST gradient fromBorneo to Vietnamas a
result as the interaction of this warmcurrent and the cold current fromthe
northern South China Sea. During the SW Mnsoon, the current in the region is
north-easterly and it flows into the Sulu Sea.

The Meeting felt agreed that the project will focus on nonsoon forcing
on the coastal circulation pattern. The upwelling will be carefully studied if
observations verify existence of such phenonena. The results of coastal ocean
circulation will be applied to red tide and pol | ution di sposal

The inplenentation plan for north west coast of Borneo is attached in
Annex 111.

3.3 EAST CH NA SEA

Prof. Su Jilan introduced sone results on the shelf circulation from
previ ous studies.

The Kuroshio enters the East China Sea along the east coast of Taiwan.
It flows north eastward alorg the shelf edge and then veers away eastward to
the Pacific Ccean through the Tokara Strait. The Kuroshio induces a pressure
field
on the shelf, resulting in a persistent northward Tai wan Warm Current
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(TWO) on the shelf all year round. It is believed that nost of the TWC water
originates fromintrusion of Kuroshio water northeast of Taiwan. Some of the
TWC water is thought to have its origin fromthe South China Sea Warm Current.

The East China Sea receives a large amount of fresh water influx both
fromrivers along its western boundary and from the sem -encl osed Bohai and
Yel |l ow Seas to the north. The Changjiang R ver al one di scharges about 925 cubic
kil ometer into the East China Sea annually.

In Wnter, the strong northerly winds induce a northward current, the
Yel l ow Sea Warm Current, flowing from the East China Sea to the Yellow Sea
through the trough in the Yell ow Sea Basin. The strong winds also drive the
Changjiang R ver plune southward along the coast to the west of TWC. The water
on the shelf is vertically honmbgeneous except in the area north of Taiwan where
the surface water of the Kuroshio intrudes significantly on-shelf.

In Sunmer, the prevailing wind is fromthe southwest and it is mld. The
conbined effects of southerly winds, stronger TWC and larger river runoff
result in the turning of the Changjiang Ri ver plune northeastward upon entering
the East China Sea. Significant shelf intrusion of the Kuroshio northeast of
Taiwan is limted to the |lower layer water only. The Yell ow Sea Warm Current
is much reduced in strength. It extends only slightly north of Chejudo Island
before it turns eastward.

Frontal eddy features are frequently present along the Kuroshio front.
Sout hwest of the Kyushu | arge pools of separated Kuroshio water is often found.
The East China Sea shelf water exits both through shelf-edge processes and
t hrough the Korea Strait as a year-round current, i.e. the Tsushima Current.
In Wnter, sonme of the shelf water may al so enter the South China Sea through
the Taiwan Strait.

Based on the existing know edge, he identified the scientific problens
to be addressed.

Dr. Yanagi suggested, after discussion with Profs. Su and Yu, that the
project shall focus on the shelf edge area because of availability of
resources. They al so urged that the Changjing R ver plunme should be studied if
resour ces
can be obtai ned.

Prof. Yu introduced the draft inplenentation plan and invited the
Secretary 10C to consider the possibilities of supporting a group meeting anong
participating countries.

The experts expresses that the study area should be extended to the
i nner shelf area, in order to obtain a conplete know edge on the circul ation
in the region.

The Meeting agreed that project should be devel oped in two phases.

The inplenmentation plan for the East China Sea project is attached in
Annex 111.

3.4 SULU SEA

Dr. Ordonez presented existing knowl edge and the draft inplenentation
plan in Sulu Sea.

Al though a nunber of studies have been made on the physical oceanography
of Sulu Sea, there is still no definite understanding of the water circulation
occurring in the area caused by various barotropic and baroclinic processes.
The highly varied topographic features of the Sulu Sea basin especially on the
shel f area where there are nunerous reef areas and snmall islands make a cl ean
understandi ng of water circulation nore difficult.
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General wind-induced water circulation in apparently known based
inferentially on the effect of wind forcing caused by prevailing seasonal w nds
occurring during the North-East and the Sout h-Wst Mnsoon peri ods.

Later studies have shown evi dence of the existence of internal swash produced
by the large tide-generated internal solitary waves which in turn could excite
coastal seiche.

The agreed that the study shall focus on (i) internal-wave generation
and its role on upward transfer of nutrients, (ii) to exchange of coastal
waters with other seas through straits and (iii) basin-wide wnd- driven
circul ation.

Dr. O donez wel coned scientists fromother countries participate in the
Sul u Sea project.

The inplenentation plan for the Sulu Sea project is attached in Annex
M.

3.5 MALACCA STRAI TS

M. Tuen was introduced the existing scientific know edge and draft plan
for the Straits. The Mal acca Straits is one of the channels in South East Asia
t hrough whi ch the exchange of water nmasses fromthe Pacific and | ndian Cceans
occur. During the Northeast Mnsoon, the water fromthe Pacific Ccean is pushed
towards the southern end of the South China Sea, raising the water level in the
southern end of the Malacca Straits and causing the water to flow into the
I ndi an Ccean through the Straits. During the Sout hwest Mnsoon, the reverse
process occurs and there is a flow of water fromthe Indian Ccean towards the
South China Sea through the Straits. The sem -diurnal tidal wave of the Indian
Ccean affects the tidal characteristics of the water in the northern end of the
Mal acca Straits while the diurnal tidal wave fromthe Pacific Ocean propagates
into the water in the southern end of the Straits. Hence there is an
interaction of tidal wave of different characteristics in the Straits. In the
central region of the Straits, the spring tidal range is about 5 neters while
the spring tidal ranges at either end are about 2 neters. Hence there exists
strong tidal currents in this region. Therefore tides are also inportant to
mai n process of the Straits circulation

Dr. Yanagi presented interesting tidal nodel results in the Ml acca
Straits showing that the tides play an inportant role in formatting of sand
waves in the Straits.

The Meeting agreed that the physical process study in Ml acca Straits
shall focus on the interaction amount tidal current, wind-driven currents and
currents induced by along-straits sea |level slop

The present participating countries are Ml aysia, |ndonesia, Japan and
Australi a.

3.6 PACI FI C/ | NDI AN OCEAN THROUGH FLOW

Dr. Birowo introduced the scientific know edge of circulation in
| ndonesi a Seas.

The general feature of circulation in the Indonesia s seas shows a
clearly reversing seasonal flows of surface current pattern and deeper water
mass distribution apparently originating from different areas of the south
western Pacific Ocean. The Indonesian Seas represent the only tropica
i nterocean |ink between the western Pacific with the eastern Indian Ccean. A
nunber of investigators have estinmated the magni tude of the Pacific to Indian
Ccean transport based on different methods. They all agree about the direction
of through flow fromthe Pacific to Indian Ccean, but there is a w de range of
estimates of its nmagnitude. It is therefore long term measurenment of current
in selected straits connecting the Pacific and |Indian Cceans are essential for
provi ding better insight the total of transport fromone ocean to the other
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He infornmed the Meeting about the on-going programe/project such as
ASEAN- Austral ia Regional CQcean Dynam cs, Java-Australia Dynam c Experinment

(JADE), etc.

The experts indicated that Pacific/lndian Ccean Through Flow is a very
i mportant aspect of the world-w de ocean circul ati on. However they also felt
that nore enphasis should be placed on the thene of coastal circulation
probl em

The inplementation plan for Pacific/lndian COcean Through Flow is
attached in Annex I11.

In general the Meeting noticed that financial constraints are probl ens
for the inplenmentation of the all projects. It also recognized that environnment
related project are nore likely to be funded.

4. COMPLETION OF THE IMPLEMENTATION PLAN AND IDENTIFICATION OF TEMA NEEDS
WITH ASSOCIATED POSSIBLE RESOURCES

Based on the discussion, the Meeting prepared a revised version of the
| mpl ementation Plan for the project with relatively mnor changes in the
wor ki ng docunent presented by the Secretariat in the sections of (bjectives
and Expected Qutputs. The neeting agreed that the final editing will be done
inthe 10C Secretariat. It is suggested that the Plan should be circulated to
the Menber States through IOC after it finally print out.

The Meeting carefully studied the needs of training activities within
the inplenentation of the project and identified specific requirenents. The
Meeting conmposed these activities into two training courses :

(i) Trai ning Course on Field Cohservation and Data Anal ysis
(ii) Trai ning Course on Nunerical Mdelling

The Meeting endeavoured to identify the possible resources for the
training courses. For the first training course, China, Australia, Mlaysia,
Japan and Thailand may find possible facilities and ship-tinme for hosting the
training course. For the second training course, the Meting noticed that
Chi nese Del egation announced the willingness to host the training in the First
Institute of Qceanography. Sone other countries inforned the neeting that the
conputer available in their countries. It was concluded that China, Australia,
Japan, Malaysia will be the possible place for this training activities.

5. CLOSURE

Prof. Madya Dr. Mohd Noor Sall eh, Deputy Vice Chancell or addressed the
neeting. He congratulated the neeting for its success and thanked all
participants for their excellent work during the meeting. He informed the
neeting the establishment of the Institute of Coastal and O f shore Engi neering
and hope that nore co-operation with participating institutions and with the
M nistry of Science, Technol ogy & Environnent, Malaysia will be strengthened.

Prof. Su thanked all participants for their contribution to the
i mpl ementation plan and the University of Technology Mlaysia for their
assi stance during the neeting.

M. Jiang expressed, on behalf of the Secretary | CC, sincere gratitude
to all participants for their attendance and their hard work and to the
University of Technol ogy Mal aysia and the Mnistry of Science, Technol ogy &
Envi ronment, Mal aysia for the excellent arrangement for the neeting.

Prof. Madya Dr. Mhd Noor Salleh closed the neeting at 1700 furs, 11
Cct ober 1990.
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PROGRAMME

DAY 1: 9 OCTOBER 1990
8.15 am Arrival and registration of del egates
8.45 am Arrival of Quests of Honour
- Y.Bhg. Dato' Nordin bin Hassan,
Secretary-Ceneral, Mnistry of Science, Technol ogy and
Envi ronnment, Ml aysi a
- Prof. Madya |shak Abdul Rahman Dean,
Faculty of G vil Engineering, representing the Vice
Chancel l or, Universiti Teknol ogi Mal aysia
9. 00 am Wl com ng Address by the SSG COSWES Chai r man.
9.15 am Openi ng Speech by the Secretary-General, Mnistry of Science,
Technol ogy and Environnent, Malaysia, Y. Bhg. Dato' Noordin bin
Hassan ;
Speach by M. Yihang Jiang, Representative of |CC
9.45 am Tea/ Cof f ee Break

10. 30 am SESSION 1 : BRIEF INTRODUCTION ON THE DEVELOPMENT OF THE
PROJECT

11:30 am  Ceneral Discussion on the |nplenentation Plan
12.30 am Lunch Break
SESSION 2 : DISCUSSION ON THE SUB-REGIONAL IMPLEMENTATION PLAN (I)
2.00 pm @il f of Thail and
presented by: Dr. Eric Wl anski
Dr. Teteno Yanagi
Dr. M Bonpapong
3.00 pm Nort hwest Coast of Borneo
presented by: M. Tuen Kwong Lum
Dr. José Ordon-~ez
4: 00 pm Tea/ Cof f ee Break
DAY 2 : 10 OCTOBER 1990
SESSION 3 : DISCUSSION ON THE SUB-REGIONAL IMPLEMENTATION PLAN (I1)
9. 00 am East Chi na Sea
presented by: Prof. Zhouwen Yu
Prof. Su Jilan
Dr. Tetsuo Yanagi
10. 30 am Tea/ Cof f ee Break
11. 00 am Sul u Sea presented by: Dr. José Ordon-~ez

12. 30 pm Lunch Break
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SESSION 4: DISCUSSION ON THE SUB-REGIONAL IMPLEMENTATION PLAN (I11)

1:30 pm Mal acca Straits and the Andanan Sea

presented by : M. Tuen Kwong Lum
3:30 pm Tea/ Cof f ee Break
4: 00 pm Paci fic/Indian Ccean Through Fl ow

presented by : M. Sujatno Birowo

DAY 3 :© 11 OCTOBER 1990

9: 00 am SESSION 5: To complete the Implementation Plan and the Report.
10.30 am  Teal/ Cof fee Break
11: 00 am SESSION 5: (continue)
12: 30 pm Lunch Break
2: 00 pm SESSION 6: Discussion on the Relationship of the Project with the

Global Programme.
3:30 pm C osi ng Cerenony

4: 00 pm Farewel | Tea
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LIST OF PARTICIPANTS
MEMBERS OF THE GROUP

M. Sujatno Birowo

Research and Devel opment Center for Cceanol ogy
Jalan Pasir Putih 1

Ancol Ti mur

Jakarta 11001

| NDONESI A

Tel 683 850

Dr. M Bunpapong

Dept. of Marine Science
Chul al ongkorn Uni versity

Bangkok 10330

THAI LAND

Tel 66 2 251 1951 / 66 2 251 6968
Fax : 66 2 255 4441

Prof. Dr. Abdul Aziz Ibrahim

Inst. of Coastal and O fshore Engineering
Uni versiti Teknol ogi Ml aysi a

Jal an Semar ak

54100 Kual a Lunpur

MALAYSI A

Tel 60 3 2904356

Fax : 60 3 2922186

AssocC.

M. Tuen Kwong Lum

Mal aysi a Met eor ol ogi ca
Jal an Sul tan

46667 Petaling Jaya
Sel angor

MALAYSI A

Tel 60 3 756 9422
Fax : 60 3 755 0964

Servi ce

Dr. José A Odofiez

Bureau of Fisheries and Aquati c Resources
Depart ment of Agriculture

¢/ 0 UNESCO Nati onal Commi ssion

Mani | a

PHI LI PPl NES

Tel 99 12 49 or 99 54 28

Prof. Su Jilan (Chairman)
The Second Institute of QOceanography

State Cceanic Administration

P. O Box 1207

Hangzhou, Zheijiang 310012
CHI NA
Tel 0571 886924

Tel ex : 35035 NEOHZ
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Dr. Eric Wl ansk
P.MB. No. 3
Townsville MC. Q 4810
AUSTRALI A

Tel : 61 077 789 211
Fax : 61 077 725 852
OWNET : E. WOLANSKI

Prof. Tetsuo Yanagi

Dept. of Ccean Engi neering
Facul ty of Engineering

Ehi ne University

Mat suyama 790

JAPAN

Tel : 0899 24 7111 extn 3751
Fax : 0899 23 0627

Prof. Zhouwen Yu

Dept. of Science and Technol ogy
State Cceanic Admi nistration

1 Fuxi ngnenwai Avenue

Beijing

100860 CHI NA

Tel : 86 01 866502

Fax : 86 01 862209

Tel ex : 22536 NBO CN

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION

M. Yihang Ji ang

| OC/ UNESCO

7, Place de Fontenoy

75700 Paris

FRANCE

Tel : 33 1 45 68 39 94
Telemai|l : | OC SECRETARI AT
Tel ex : 204461 PARI'S

Fax : 33 1 40 56 93 16

OBSERVERS

Dr. Mohd Nasir Saadon

Pusat Peri kanan & Sai ns Sanudra
(Fisheries & Marine Science Centre)
Uni versiti Pertani an Ml aysi a
Mengabang Tel i pot

21030 Kual a Terenggan

MALAYSI A

Tel : 09 896 411

Ir. Neo Tong Lee

(Drainage and Irrigation Dept.
Coastal Engi neering D vision)
50626 Kual a Lunpur

MALAYSI A

Tel : 03 298 7254

(Technical Secretary)



M. Radzuan Yusof

Depart ment of Environnent

13 th Floor, Wsna Sine Darby
Jal an Raja Laut 50662

Kual a Lunpur

MALAYSI A

Tel : 03 293 8955 extn 268
Fax : 03 293 1480

Lt. Maerap bin Mkhtar
Jabat anar ah Hi drogr af i
Depart nen Tentera Laut
Kenent eri an Pertahanan
(Royal Mal aysi an Navy)
Jal an Padang Tenbak
50634 Kual a Lunpur
MALAYSI A

Tel : 03 235 3478

M. Zul karnai n Ayub

| bu Pejabat Laut
(Marine Departnent)
P.S 12

42007 Pel abuhan Kel ang
MALAYSI A

Tel : 03 368 6616

Ir. Ooi Chong Ha

| bu Pej abat JKR

Cawangan R & P (Unit Pel abuhan)

(Public Wrks Dept., Division of Ports)
50626 Kual a Lunpur

MALAYSI A

Tel : 03 291 1011 extn 3301

M. Mazl an Hashim

Mal aysi an Centre for Renpte Sensing

M nistry of Science, Technol ogy & Environment
13, Jalan Tun I snai

50480 Kual a Lunpur

Mal aysi a

Tel: 03 298 7280

Fax: 03 298 7036

LOCAL ORGANIZING COMMITTEE

Assoc. Prof. Dr. Abdul Aziz Ibrahim
Hadi bah | snmi

Ahmad Khairi Abdul Wahab

Zai nudi n Shansudi n

Dept. of Hydraulics and Hydrol ogy
Faculty of G vil Engineering
Universiti Teknol ogi Mal aysi a
Karung Berkunci 791

80990 Johor Bahru

MALAYSI A

Tel : 07 576160 extn 3080/1

Fax : 07 572555
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ANNEX 111

IMPLEMENTATION PLAN FOR THE PROJECT ON CO-OPERATIVE STUDY
OF THE CONTINENTAL SHELF CIRCULATION IN WESTERN PACIFIC

1. PROJECT IDENTIFICATION
1.1 TI TLE OF PROJECT

Co-operative Study of the Continental Shelf Grculation in the
Western Pacific (CoSCVEP)

1.2 PROQJECT NUMBER
1.3 GEOGRAPHI C SCOPE

The project covers, in principle, all of the continental shelf
area in western pacific. The areas to be considered for the
initial sub-projects include:

- @l f of Thailand

- North west coast of Borneo and the island of Pahl awan
- Mal acca Strait and the Andanman Sea

- Pacific/lndian Ccean through flow region

- East China Sea

- Sulu Sea

1.4 I MPLEMENTATI ON
I ntergovernnental Cceanographic Conmmission, through its Sub-

Conmi ssion for Western Pacific, in co-operation with national
institutions.

1.5 PRQIECT DURATI ON
36 months - commenci ng
- conpleting
2. BACKGROUND

The Project on the Co-operative Study of the Continental Shelf
Circulation in Western Pacific was adopted by the 1 OC Regional Committee for
Western Pacific at its Fourth Session (Bangkok, 1987). The Scientific Plan for
the project have discussed and finalized in an |1 0OC Wrkshop on the project
(Bangkok, Thailand, 31 Cctober-3 Novenber 1989), and published in the 10C
Wor kshop Report No. 63.

Thi s docurent intend to provide guidance for inplenentation of the
project in the WESTPAC region with a view of enhancing the co-ordi nati on of the
rel evant national and regional Programmes and projects.

Wrld wide the sea is used as a val uabl e source of protein, oi
and gas and as a sink for wastes. This in particular applies to shelf and
coastal seas. In view of the demands of a rapidly growing world popul ation,
these areas deserve special attention and a better understanding of the marine
environment is required. The circulation provides the transport neans for
living and non-living material within the sea and therefore plays a key role.

On the other hand, the dynami cal phenonena in these shallow sea
areas are specially conplicated conpared with that in the deep ocean owing to
the existence of |ateral boundary, shallow depth, and river discharge. A co-
operative study of the circulation on these areas will lead to a better
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understanding of the dynam cal phenonena, and advancenment of physica
oceanogr aphy.

Wth potential increase of contamination in the coastal waters of
many parts of the region, great attention is being paid to the concentration
of pollutants in different narine matrices and to the noverment of contani nants.
Pol lutants discharged in the sea water undergone physical, chenmical and
bi ol ogi cal alterations. The physical factors have a very significant initia
ef fect upon pollutants discharged into the narine environment through the
spreadi ng and novenent with wind and current.

Red tide and other abnornal plankton bloons phenormena m ght be
linked with the continental shelf sea fronts. Research of the formation and
decay of these fronts may yield useful information on the occurrence and
formation of red tide phenonena.

The high population density in the WESTPAC region demands the
pl acenent of a special weight on a joint co-cooperative study devoted to the
under standi ng of the circulation in Wstern Pacific shelf and coastal seas,
wi th enphasis on Sout heast Asian seas. |In particular the main driving forces
of the circulation and its variability and energetics shall be studied on
different levels of conplexity.

In view of obvious inportance, the project was further discussed by
the 1OC Sub-Commission for Wstern Pacific at its First Session and the
Scientific Seminar. The Scientific Plan, which was prepared by a Wrkshop on
the project, Bangkok, Thailand, 31 Cctober-3 Novenber 1989, was adopted by the
Sub- Commi ssion and being included in the Medium Term Plan for the period of
1990- 1995.

The research activities have been carried out, on the national bases
or bilateral co-operation, in the region, and some results have been introduced
in the Wrkshop on the project.

3. OBJECTIVES

The objectives of this project is to build up adequate scientific
know edge about the physical oceanography of selected shallow seas of the
WESTPAC region, so as to eventually develop predictive nodels of the
circul ation
pattern and water |evel variation

3.1 LONG TERM OBJECTI VES

(i) to assess the major features of the circulation, its associated
energetics and variability, and to provide better understandi ng of
their influence on productivity of living resources and their
distribution, as well as on the fate of pollutants in coastal and
of fshore area

(ii) to understand the role of various driving nechanisms and their
application, by using the circulation nodels, to biological and
chem cal processes and climatic changes.

(iii) to provide to national authorities, on the bases of the know edge
indicated in (i), the adequate scientific recomendations on the
managenment of the coastal and shelf areas;

3.2 SHORT- TERM OBJECTI VES
(i) to understand the main characteristics of river discharges,
density flows, tidal currents and other factors which contribute to
the continental shelf circulation

(ii) to identify and understand the fundanental mechanisms of the
circulation and their variabilities;
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(iii) to devel op the nunerical nodels for shelf sea areas;
(iv) to identify inplications of the circulation for the distribution of

bi ol ogi cal, chemical and sedi nentol ogical properties to provide
better understanding of processes inportant for the transport of
pol | utants; and

(v) to establish a network of observation systens for physica
oceanographic paranmeters in coastal and continental shelf seas.

4. PROJECT ACTIVITIES

During the 10C Wirkshop on the project, it was decided that the
project should be inplenmented in sub-regional bases since |arge coverage of
WESTPAC region and the existence of conplex shelf area. The sub-regi ons where
the project will be initiated were identified.

The action-oriented inplenmentation plan for these designated and
appended as Annex |I1. They are dealt with:

CoSCVEP-1: @l f of Thail and

CoSCWEP-2: North west coast of Borneo

CoSCWEP- 3: Mal acca Strait and the Andaman Sea
CoSCWEP- 4: Pacific/lndian Ccean through flow region
CoSCWEP-5: East China Sea

CoSCWEP-6: Sul u Sea

The activities mght be carried out in the different ways as the
di fferent sub-regions concerned and which will be specified in the rel evant
sub-regional inplenentation plan. However, the standard nmethods are required
to be identified in order to ensure the results will be conparable.

5. EXPECTED OUTPUTS

(i) Description of major circulation features and its inplication on
the biological, chemcal and sedinmentol ogical properties as well as
envi ronnent changes in the study areas;

(ii) I nterconparabl e database on the parameters nmeasured in the
observations and anal yzed in the standard format;

(iii) Devel oped and verified nunerical nodels of the shelf circulation
clarify the role of various driving mechanisnms and the applications
to environnment problens, including nanagenent of fishery and west
di sposal s, and the inplication on clinmate changes;

(iv) I ncreased capabilities of environmental scientists and narine
research |l aboratories in the region, achieved through individua
training and i npl enentati on of workshops; and

(v) Strengt hened network for the regional co-operation in respect of
coastal zone studies and managenents.

6. GENERAL STRATEGY
The general strategy will be:
(i) to anal yze the actual available data to:
a) i ncorporate them in nunerical or/and analytical nodels in
order to understand for instance, how and where, under

specific meteorol ogi cal forcing, the coastal -ocean can store
potential energy which can be converted later on into
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ki netic energy during the formation process;

b) nmake a survey experiment which would allow us both to check
for the quality of the nodels and to identify nore clearly
the fundanental parts of the problem nmainly: t he
precondi tioning phase (coastal ocean general circulation,
neteorological forcing and «circulation, neteorol ogical
forcing and water masses characteristics defined synoptic
time scale neans an order of nmgnitude |ower than seasonal
time scale so around 15 days) on a large scale (seasonal and
basin wide) with a resolution down to the internal radius of
def or mat i on.

(ii) make an intensive experiment specifically studying the formation
processes; to check the nature of the process, the different scales
i nvol ved, the relative role of one dinensional mxed | ayer process
and a quasi two di mensional therno-dynam c nmodel from which we can
obj ectively anal yze our data; and

(iii) apply existing nodel s and devel op new nodel s in the individual area
based on the absorbing new date in a consistent fashion.

7. INSTITUTIONAL FRAMEWORK AND EVALUATION

The overall technical responsibility wll lie with the [1CC
Secretariat and the Regional Secretariat for WESTPAC, when it is finally
established, who will execute the project through the appropriate ways. The

scientific supervision will be ensured by the Scientific Steering Goup (SSG .

The eval uation of on-going project and review new project will be
done at annual neetings of the SSG wth further evaluation by the
participating countries and the | OC Secretari at.



Cont i nent al

| OC Wrkshop Report No. 72
Annex I'll - page 5

CoSCWEP-1 GULF OF THAILAND
INTRODUCTION

At the |OJWESTPAC Wirkshop on Co-operative Study of the
Shelf G rculation, held in Bangkok 31 Cctober- 3 Novenber 1989,

a Scientific Steering Goup (SSG was established to put forward a plan for
an oceanographic study in the Wstern Pacific region. The @ulf of Thail and

was given

priority. In particular, enphasis was put on the coastal

circulation in the Qulf in view of socio-economc reasons. At a neeting of the
SSG at Kual a-Lunpur 9-11 Cctober 1990, a proposal was put together by
scientists fromAustralia, Thailand, Ml aysia and Japan for such study. UNDP
was seen as a possible funding agencymwith 10C acting as a catalyst. This
report is a sunmmary of the proposal

2.

(i)

(ii)

(iii)

(iv)

(V)

(vi)

AIMS OF THE STUDY
The study team ains to:
col l ect oceanographic data in order to calibrate and verify

nunerical nodels of the circulation in the @ulf of Thailand. The
| ocati on of the neasurenent sites has been chosen to focus on the

‘coastal boundary layer'. The existence of a coastal boundary
| ayer trapping water and matter inshore in the @ulf of Thail and
has not been denonstrated in detail, since no detailed
oceanographic data exist, but is derived from

a) nurmerical nodels of the joint wind and tide-driven

circulation in the @Gulf of Thail and;

b) a conparison with the findings in the topographically and
hydrodynam cally simlar Qulf of Carpentari a.

obtain satellite pictures of the @lf of Thailand to map the
| ocation of fronts, various water nasses etc.

run a large-scale nunerical nodel of the water circulation in the
ASEAN region in order to obtain data of tide, current and
| ow-frequency sea level at the mouth of the @ulf of Thailand, as
t he boundary conditions;

run a small-scal e nmathemati cal nmodel of the water circulation in
the Gulf of Thailand, using the results fromthe | arge-scal e node
as a forcing function for the open boundary conditions, and using
nmeasured | ocal wind stresses: calibrate and verify the nodel using
t he oceanographi ¢ observati ons;

study the resulting non-explained variance in the oceanographic
observations (e.g any frontal features not explained by the
nodel s) in order to plan nore detailed studies in the future;

link these oceanographic studies with chem cal and biologica
studies (e.g. coastal trapping of nutrients, river plunmes and
pol lutants; zones of high and | ow coastal retention tinmes and oi
pollution etc.), to serve environnent study and managenent.
PRINCIPAL INVESTIGATORS (PARTICIPANTS)

Fol 1 owi ng princi pal investigators involving in the study are |isted

by al phabetic order

Dr. Mahanop Bunpapong, Chul al ongkorn University, Thail and:
General co-ordination (Thailand);
Field work in Thail and,;
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Processi ng oceanographi ¢ dat a;
Model I'i ng coastal circul ation

Dr. Abdul Aziz Ibrahim Univ. Technol ogy Ml aysi a:
General coordination (Ml aysi a)
Field work in Ml aysi a;
Processi ng oceanographi ¢ dat a;
Model I'i ng coastal circul ation
Satellite imagery.

M. Tuen Kwong Lum Mal aysi an Met eorol ogi cal Services:
Provide @ulf wind data both from neteorol ogi cal nodel s and
from anenoneters on oil platforns in the Gulf of Thail and.

Dr. @il laya Wattayakorn (Chul al ongkorn Univ. -Thail and):
Satelitte imgery
Chemi cal oceanogr aphy
Q1 pollution
Field work.

Dr. Eric Wl anski (Al M5 Australia):
General co-ordination (Japan, Ml aysia, Thail and,
Australia);
Field work (Mal aysia and Thail and);
Processi ng oceanographi ¢ dat a;
Model I'i ng coastal circul ation

Dr. Tetsuo Yanagi (Ehime University, Japan):
| arge-scal e circulation and providi ng boundary condition for
smal | scal e nodel of the @uld of Thail and.

4. FIELD WORK

Two intensive field studies are planned, each one nmonth long in
order to obtain a tinme series long enough to resolve domnant |oca
constituents, and sonme |ow frequencies. These field study will be centered in
two di stinct seasons, one during the npbnsoon season and one during the dry
season. The seasons are as followin the @ulf of Thail and:

N. E. nonsoon: Nov-Jan

March-April: transition period (also dry season)
S. W nonsoon season: June-August (al so wet season)
Sept-Cct: transition period

It is proposed to select md-March to md-April 1992 (best
l'i keli hood of light winds and very small runoff), and August 1992 (best Iike
hood of nonsoonal winds and large river runoff). These will provide a contrast
bet ween wi dely different atnospheric forcings.

During these intensive field studies period, vector-averaging
current meters will be depl oyed on two cross-shore transects on the west coast
of the @ulf of Thailand. The first transect will be in Thailand off Cunpron
(11'N). The second transect will be in Malaysia off Kuala Trengganu (5!N). The
Thai transect will have four nporings at the 10,20, 30 and 40 neter depthes,
At the Thai transect (see Fig. 1) the two inshore sites will have only one
current meter per mooring as the waters are very shall ow i ndeed and expected
to be vertically well-mxed. The two offshore sites will each have two current
neters, one in the bottoml|/3 and one in the top 1/3 of the water colum as
stratification effects may be significant there. Note that none of the
noorings are located in the mddle of the Gulf or in very deep waters because
t he enphasis of this study is coastal water circul ation because this aspect
of the circulation is nore inportant for socio-econonic reasons. The neters
will all be vector-averaging types. These neters wll be provided by
Chul al ongkorn University (2), AIMS (3) and one to be purchased by this
proj ect.
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The Mal aysi an transect (see Fig. 1) will have three nmoorings. These
will be on the 10 and 30 neters depth contours, using SD2000 current mneters
available at UTM and one nooring at the offshore oil platforns at 60 neter
depth. Two meters will be depl oyed at the 60m depth mooring under a subsurface
buoy and acoustic releaser, and one neters each at the 10 and 30m depth
noori ngs suspended from a ship.

Because of extensive fishing in the @lf, it is not possible,
except for the nmooring near the oil platform to |eave the neters unattended.
As a result, the final determnation of the study site will depend on

(i) deternination on site (e.g. to find out if drifting nets are used)
(ii) providing ships (e.g. fishing boats) to be chartered at typically
$300 per day to guard the noorings 24 hours a day.

The meters will then be deployed either sinply suspended fromthese
ships or on the bottom using acoustic rel easers and subsurface buoys.
In inshore waters, suspension froma ship is the only option because of heavy
fishing pressure. In deeper waters, subsurface moorings (but still wth
a noored boat close by to guard it from fishernen except for the oil well
nooring) nay be necessary as it may not be possible to anchor a boat there for
a nmonth. AIMS may be in a position to |oan these instrunents and deck unit
i f need be.

Anot her two vessels will need to be chartered at weekly interval
for 2 days each week to service these ships, one vessel each in the Thai and
Mal aysi an transects. Thess vessels will also be used to obtain cross-shore
distribution of tenperature and salinity, using CID S. A CTD cum nephel onet er
will be | oaned by AIMS for the Thai transect, and UTM has a suitable STD for
shal | ow water profiles in Ml aysian waters.

This vessel will also be used to obtain water sanples data and
these sanples will be analyzed at Chul al ongkorn University for this chemnica
bi ol ogi cal oceanography study, disposables, chem cals and an autoanal yser wil |
be purchased by the project.

A weat her station will be installed out of existing stocks, one off
Sonokhl a i n Thailand and one of f Kuala Trengganu in Malaysia on oil drilling
platformin the Gulf. One weather station will be purchased by the project.
O fshore wind data are also available at Sichang Island off Pattaya in
Thailand but this island is very close to the coast. Twice daily nunerically
predicted wind field over the @lf wll be proviede by Mlaysian
Met eorol ogi cal O fice

The Thai Hydrographic Ofice for Thailand and port authorities in
other countries along the Qulf of Thailand will be requested to provide access
to the raw sea | evel data collected during the study period, or photocopies
thereof. It is inportant to obtain the raw data in order to process the data
scientifically ourselves to incorporate any effect that Hydrographic offices
may discard (e.g. seiching etc). Costs for an investigator to visit these
stations and obtain the data need to be budgeted in the project.

Al data will be shared by the principal investigators and remain
in their possession until after publication of the results. The data will then
be made freely available in the formof a technical report and floppy discs
for interested scientists.

About four AVHRR satellite data tapes will be purchased by project
noney, but processed at no charge at Chul al ongkorn University and University
of Technol ogy Ml aysi a.

None of the institutions of the principal investigators is able to
support the logistics and field trips and these costs will be charged to the
project. Al instruments need to be insured by the project.
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5. MODELLING THE LARGE SCALE CIRCULATION

This nmodel of the water circulation will enconpass the whol e area
of the @ulf of Thailand as well as offshore waters and has a rel atively coarse
grid (e.g. mesh size of 20 x 20 km) but is necessary to provide tidal and
| ow-frequency sea level and current forcing (wind and buoyancy) at the nouth
of the @ulf of Thailand. This nodel is three-dinensional nodel with a
seminplicit scheme. It can provide information on the tidal current,
tide-induced residual current, wind-driven current and density-driven current
in the whole area of the @ulf of Thailand. This nodel is operating at Ehine
Uni versity, Japan

The results of this nodel will also be used to provide the basis
for open boundary forcing of the small scale circulation nodel (typical mesh
size < 2km) that wll enconpass the whole of the Qulf of Thailand but
focussing on the coastal region. This nodel is operating at Al M5, Australia.

6. DATA ANALYSIS
The data will be analyzed at Al M5 and Chul al ongkorn University

usi ng cl assi cal oceanographi c techniques. Al the AIM5 prograns will be shared
wi t h Chul al ongkorn University. Techni ques used are nany and incl ude

(i) det r endi ng

(ii) de- spi ki ng

(iii) | ow pass, wi ndow pass, and hi gh-pass filters
(iv) spectra

(v) co-spectra

(vi) coherence and phase rel ationships

(vii) tidal harnonic anal ysis etc.

Airfares and travel allowances for Wl anski to travel to Bangkok
and for Mahonop and Wattayakorn to travel to AIMS are to be supported by the
project. AAIMS will provide freely access to computer, office space, Wlanski's
tine, telephone and fax etc. as well as the equi pment |isted above.

The processing of the four AVHRR satellite views wll provide
information on the location of water masses, frontal features and bi ol ogica
features of the @ulf of Thail and.

7. MODELLING THE COASTAL CIRCULATION

In the initial phase of the study, the AIM5 alternate-direction
implicit finite-difference snall-scale nunerical nodel of water circulation

will be wused to simulate the two-dinmensional (depth-averaged) water
circulation in the @ulf, with small resolution in the coastal waters. This
nodel wll be shared with Chulalongkorn University. The nmnodel will be

calibrated and verified against available field observati ons.

It is anticipated that Dr. Wlanski and M. B. King of AINS w ||
wor k at Chul al ongkorn University for a nonth on final inplenmentation of the
coastal circulation nodel, while Drs. Yanagi, Mhonop and Vattayakorn wl |
work for a month at AIMS in preparation of the final report. Air fare and
travel allowances will conme fromthis project budget.

8. JOINT REPORT

The final report will detail all phases of field work, present and
di scuss the data, detail the numerical nodels used, detail the nodel results
and the calibration and predictions of the nodel. This publication will take
the formof a nunber of collated manuscripts. These manuscripts will be in
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a stage ready for publication in international refereed scientific journals.
9. BUDGET

The detail ed budget needs finalizing but estinmated to be of the
order US$ 300,000. It is to be noted that the study is relatively cheap by
i nternational standards because it involves the cooperation of active
scientists whose salary is not costed to the project. Mst instrunents will
be | oaned at no cost for the study, all data will be processed at no cost and,
all conputer nmodelling will be carried also at no cast. Only a few instrunents
need to be purcased by AIMs from budget noney. These include one
sel f-recordi ng weather station, one VACM current neter, one SD 2000 current
neter and one auto-analyser with its disposables. Al consumables (batteries,
tapes, etc.) for all oceanographic instruments will be charged to the project.
The costs to the project are then nostly in the actively producing area of the
hiring of 8 local fishing vessels for 2 periods of one month, insurance of all
| oaned equi prent , air fare and travel al | onances for t he
Chul al ongkor n- Al M5- Ehi me- UTA scientists and support staff actively working on
the project, and for hiring one research assistant at AIM5 fully involved in
the project.

Admini stration costs are to be costed as 20% of the budget rel evant
to both Chul al ongkorn University and AIMS, and are then small by conparison
with typical consulting firns overhead (100% .

Money will need to be sent to AIM5S to support its costs (e.g.
airfares, travel allowances, purchase of one VACM current neter and one
weat her station, all disposables for oceanographic equipnment, freight and
i nsurance of equi prment etc.) and to Chul al ongkorn University to support its
costs (e.g. airfares, insurance of equipnent, chartering ships, disposables
and chem cal s, autoanal yzer, purchase of a SD 2000 current meter, AVHRR tapes,
etc.).

Hence the study is extrenely cost-efficient as nearly all noney is
directly scientifically productive. This is the great advantage of this
proposal .
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CoSCWEP-2: NORTHWEST OF BORNEO
1. BACKGROUND

The continental shelf in the north-west of Borneo (Fig. 2) has been
identified by the Governnent of Malaysia as a rich
fishing ground for tuna. Efforts have been made by the authority concerned to
devel op this area for conmercial fishing venture.

The shal |l ow areas of the study area near to the shore of Sabah has
been identified with outbreaks of red tides and shellfish toxicity. These
out breaks tend to occur during a dry period following a wet spell and the
period of occurrences are June/July and Decenber/January.

Warm equatorial water flows through the wvarious channels in
Philippines into this area fromthe Pacific Ccean. In the
early northern hem sphere winter, this warmwater naintains a distinct sharp
SST tenperature gradi ent across the southern South China Sea and this affects
t he devel opnent of weather over Borneo island.

There is a need to understand the water circulation on this part
of the continental shelf to provide proper guidance for the fornulation of
policy with regards to the nanagenent and devel opnent of the narine resources,
forrmul ation of nurerical nodels to predict oil spill as well as to inprove the
| ong-term weat her forecast over the East Ml aysi a.

2. OBJECTIVES

(i) To understand the characteristics of the water circulation of the
area with special interests on a introduced upwel | i ng phenonena,
if observation verify the existence of such phenonena;

(ii) To identify the tenmporal and spatial distribution of SST in South
China Sea and its inferences on the weather and climate in the
coastal countries;

(iii) To utilize the understanding of the circulation for possible
i mprovenent in the prediction of novenment of oil spill as this
area is an intensely exploited zone for petrol eum and gas;

(iv) To study the relation of the water circulation as well as the
airsea interaction with the red tides outbreaks which afflicts the
coastlines at an increasing rate and at a great cost to hunman
lives and national economes; and

(v) To provide basic scientific information for the nanagenent on the
continental shelf and coastal zone.

3. PRESENT STATUS OF AVAILABLE DATA

There have been few oceanographi ¢ surveys of the general features
in the study area. Anong which are the two crui ses organized jointly by the
Agriculture University of Malaysia and the Kagoshinma University in 1987 and
1989, the duration of each cruise was about 10-15 days. Data such as
tenperature and salinity profiles with depth, and other oceanographic
paraneters were acquired at various sanpling stations during the cruise.

Fig. 2 also indicates the locations of the oil platforns and
net eorol ogi cal stations in the area. The Sarawak Shell Limted (SSB) has been
recording the tide data at few of its platforns for the past few years.
Limted current data at these platforms are also existed. Tidal data also
avai l abl e at the Terunmbu Layang Layang (Swal | ow Reef, 7.4IN, 113.91E) and the
i sland of Labuan just off the coast of Borneo. These two tidal stations are
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under the nmai ntenance of the Royal Ml aysian Navy and are part of the network
of the tide gauges under the ASEAN Australia Cooperative Progranme on tidal
phenonena.

The SSB has al so been recording the various mneteorol ogi cal data at
these platforms and such data are available in the Ml aysi an Meteorol ogi cal
Servi ce (MVB).

A meteorological station is established by the MV in the deep
water of the shelf at the Terunby Layang-Layang. A ong the coastal area, there
are a nunber of neteorol ogical stations naintained by the SSB and MVS.

4. FIELD OBSERVATION PROGRAMME

(i) The nmain thrust of the field observation on the acquisition of the
current flowin the study area. The possible nooring |ocations of
the current nmeters are at the few platforns straddled in the deep
water as well as along the coast of the Borneo. Qurrent neters can
al so be deployed at the Terumbu Layang-Layang and the Labuan
Island. In this configuration of deploynent of current meters,
current flow at the three corners of the areas (wWith the exception
of the north-east <corner) wll be acquired. Ideally the
observation can be continued at these |ocations for one year.

(ii) Co-operation will have to be seeded fromthe SSB on the depl oynent
of current neters at their platfornms. In view of the politically
sensitivity of the area and intense fishing activity, it will not
be advisable to deploy current nmeters at places which are

unguar ded.
5. PARTICIPATING AGENCIES

Nanes Agenci es
(1) M. Tuen Kwong Lum Mal aysi an Met eor ol ogi cal Service
(2) Dr. Abdul Aziz lbrahim Uni versity of Technol ogy Mal aysi a
(3) Dr. Nasir Saadon Uni versity Pertani an Mal aysi a
(4) M. Ridzuan Yusof Depart ment of Environnent
(5) Lt. Mashrap Mokhtar Royal Mal aysi an Navy
(6) M. Yusuf Badw Sarawak Shell Linmited (Ml)
(7) M Zul kunai n Ayub Mari ne Depart ment
(8) M. Azm Rahman Depart ment of Mappi ng & Survey
6. ANALYSIS AND QUALITY ASSURANCE

The analysis and quality control of the tide data will be done in
house by the SSB as well as the Royal Malaysian Navy. The current data
collected will be handled by the University of Technology Malaysia and
Mal aysi an Met eor ol ogi cal Servi ce.

7. INTERACTION OF THE SUB-REGION PROJECT WITH EXISTING NATIONAL
PROJECT AND INTERNATIONAL PROJECTS

The Mal aysi an Met eorol ogical Service has already started a real
time nonitoring on the variation of SST in the South China Sea. This is an
effort in understanding of the sea surface condition on the weather in
Mal aysi an. As nentioned earlier, this area of interest is a data-sparse area
and al so |ocated away fromthe main shipping line. Hence not nmuch is known of
the SST variation in this area. This project will help to inprove the
under st andi ng of variation of the SST with the know odge of shelf circulation.
The | ocal scientists has already started a nodest project on the
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noni toring and study of the outbreaks of red tides in the coastal water off
the west coast of Sabah. They have identified the outbreaks to be happened in
the dry periods. This project will be able to provide nore oceanographic
information on the coastal water circulation for such study.

The local authority is well aware of the potential of oil spil
fromany of the production platfornms as well as present exploration drilling
activities. There is always an interest in the understanding of the
circulation pattern to assist in the developnent of realistic oil spill
control nodel s.

8. COST

It is apparent that the cost of the project is mnim as it
i nvolves with the deploynment of currents at existing structures. There is
trai ned personnel in Malaysia in this deploynment. However, there nmay be a need
for the purchase of current neters. Vessels will be hired at about US$100/ -
per day for the deploynent and retrieval of the current neters. It is
estimated the cost of the project is a nodest sum of about US, 40, 000/-.
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CoSCWEP-3: MALACCA STRAITS
1. BACKGROUND

The Straits of Malacca is a narrow strait through which plied about
200 merchant vessels and oil tankers every nonth. This heavy shipping activity
has resulted in accidental discharge and deliberate discharge of oil fromthe
vessels. Anong the prominent and tragic oil spill accidents were those
involving with the vessels Showa Maru and Diego Silang in the mdseventies .

The west coast of Peninsular Mlaysia bordering the Straits is
endowed with rich and di verse ecosystens. Mangroves being the dom nant coastal
forest, serve as an inportant breeding and nursery grounds of various species
of fish. 70%of the total fish landings in Peninsular Ml aysia are fromthese
pl aces. Contam nation of these ecosystens by oil spill will lead to disastrous
econoni ¢ hardship for nmany people.

The west coast of Peninsular Malaysia is also the center of nmjor
i ndustrial, econonmic and social developnments. The intense devel opnent
activities threaten the Straits with |and-based discharges such as the
ef fluent discharges from industries and silts from land clearings. The
pol lutants being transported to the Straits will need to be flushed away from
the ecosystens while the silts deposition has to be properly controlled to
elimnate hindrance to coastal traffic.

2. OBJECTIVES

To study the water circulation in the Straits of Ml acca.

3. PRESENT STATUS OF AVAILABLE KNOWLEDGE

The tides in the Straits of Malacca are sem -diurnal. The Mal aysi an
Department of Survey and Mappi ng has established 6 tidal stations along the
west coast of Peninsular Malaysia (see Fig. 3) and it has already acquired a
few years of good quality tidal data. Long record of current flow is not
avai |l abl e but the Joi nt Ml aysi an- | ndonesi a- Si ngapore survey did acquire sone
current data but only for a very short period. Detailed bathynetry of the
Straits is also available (Fig. 1)

4. FIELD OBSERVATION PROGRAMME

(i) The currents in the Strait conposed of the tidal currents,
wi nddriven current as well as the nmpnsoonal current associated
with the NE and SWnonsoons. Since the Straits is a busy shipping
| ane, there are only limted places where nooring of the current
neters can be carried out. At present only the Iighthouse at One
Fathom Bank in the nmiddle of the Straits (Fig. 4) can be
identified as the possible pernmanent place for the mooring of
current nmeters. The Ml aysi an Meteorol ogi cal Service has al ready
recruited the assistance of the staff of the Iighthouse to nmeasure
and observe few neteorol ogi cal and oceanographi ¢ paraneters such
as SST and wave hei ght.

(ii) Ot her possible sites for the nooring of current neters are away
from the nmain channel towards either coast of |ndonesia and
Mal aysi a. In view of the Jlack of suitably established

infrastructure to place the neters and their potential |osses due
to high fishing activities in the near-coast area, the noorings
can only be done with vessels. Measurenent of the current will be
restricted for short period for each of the two npbnsoons. Safety
consideration will rule out the deploynent of floating



| OC Wrkshop Report No. 72
Annex Il - page 16

buoys due to heavy ship traffic. It is hence proposed to have two
vessel s anchored in the near shore area, one near to the northern
i sl and of Penang while another in the southern part of the Straits
near to Singapore. Two vessels will have to be rented for such
purposes while two other snaller vessels will be needed to send
relief personnel and supplies to the noored vessels.

5. CORE PERSONNEL

The following scientists/personnel will be participating in the
proj ect.

Nanes Agenci es
1. M. Tuen Kwong Lum Mal aysi an Met eor ol ogi cal Service
2. Dr. Abdul Aziz Uni versity of Technol ogy Mal aysi a
3. Dr. Nadir Saadon Uni versity Pertani an Ml aysi a
4. M. Radzuan Yusof Depart ment of Environnent
5. M. Azm Rahnman Departrent of Survey $ Mapping
6. Dr. Tetsuo Yanagi Ehi me University, Japan
6. ANALYSIS

As Dr. Tetsuo Yanagi and M. Azm Rahnan have already done
substantial nurerical work on the currents and tides in the Straits, they wll
be the principal investigators of the water circulation in the Straits.

7. COST OF THE PROJECT

The principal sumof the cost will be the hiring of the 2 vessels
for a month in each nonsoon as well as the hiring of the two supply vessels.
Purchase of current neters with other expenses will nake a total cost of about
USs$ 40, 000/ -
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COSCWEP-4 PACIFIC/INDIAN OCEAN THROUGH FLOW
1. INTRODUCTION

Pacific Equatorial CQurrent transports warm water nass from the
coast of Central and South Anerica to the Indonesian Archipel ago. On the other
hand | ndi an Equatorial current carries these waters away fromthe | ndonesian
Archi pel ago towards the east coast of Africa. The such system causes the sea
surface along the coast of the Indonesian Archipelago bordering the Pacific
Ccean be slightly higher than the sea surface along the coast of island
bordering the Indian Ccean. The difference of sea |evel height across the
I ndonesi a's seas between the western Pacific and the eastern | ndian Ccean then
generates current flowng fromthe Pacific Ccean through the seas and deep
straits in the Indonesian Archipelago to the Indian Ccean. This flow is
identified as " Indonesia' s Seas Through Flow' or in Indonesia it is called
as "Ailran Lints |Indonesi a=ARLI NDO'.

Though estinmates of the through flow transport have been nade by
several scientists using different nmethods, but there is still wi de range of
estimates as to its nagnitude. H ghest estimate is 18 Sv/is (Sv= ). It is
nearly half of the anmount of waters transported by Kuroshio Current in the
Pacific or Qulf Streamin the Atlantic. The heat and fresh water flux between
the Pacific and I ndian Ccean through the Indonesia's seas is also estinated
to be considerable. In large scale, perhaps global scale, Indonesia' s Sea
Through Fl ow nay have considerabl e contribution to the world ocean circul ation
and rmay al so have inpact on the ocean climate. In small scale, particularly
i n the Indonesian Archipelago, this flow has strong influence on oceanographic
process, such as the occurrence of upwellings at several |ocations. There is
evi dence that high productivity in the eastern part of the archipelago is
closely related to these upwellings. In order to have better know edge about
I ndonesi a's Seas Through Flow, systenmatic and detail observations is still
needed.

This research plan is being proposed to the Indonesian Institute
of Sciences by the Center for Cceanol ogi cal Research and Devel opnent/ ~The
execution of the plan is nmuch depended on the budget allocation approved by
the National Devel opnent Pl anni ng Board.

The proposed research is intended to neasure directly the velocity
of the flow at several inportant passages, nanely in the Makassar Strait
Mol ucca and Hal mnahera Sea. The research Kupang, and the determ nation of water
and salts budget. The result of these observations is expected to facilitate
good data for the estinmate of the magnitude of through flow transport.

2. OBJECTIVES

The main objective of the proposed research is to carry out direct
neasurement of the velocity of the flow and to eval uate the nagnitude of the
water transport and its seasonal variability.

RESEARCH METHOD

(i) Current measurenment will be conducted by mean of npored current
nmeter arrays deployed at three strategic passages/positions,
narmely at Makassar Strait, Mlucca Sea (Lifomatola Strait and
Hal mahera Sea. At each station five current meters will be arrayed
in the depth between 50 and 1000 neters, and it is expected to
operate in one year period. The type of Andera Current neter wll
preferably be used in this research.

(ii) To measure sea |l evel height, tide gauges will be installed at
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several locations, primarily at Menado (facing the Pacific Ccean)
and Kupang (facing the Indian Ccean). The type of Endeco or
Leopold Steven A-7 tide gauge will be used.

(iii) CTD cast, neasurenments of nutrients, oxygen content and tracers,
such as freon and tritiumat selected cross sections in Makassar
Strait, Cel ebes, Ml ucca, Hal rahera, Banda, Flores and Ti nor Sea.

3. AREA OF INVESTIGATION

The area of investigation covers Strait of Mkassar, Celebes,
Mol ucca, Hal mahera, Banda, Banda, Flores and Tinor Sea. (See map)

4 RESEARCH VESSEL

RV Barinma Jaya | is planned to be used in supporting the research
Pr ogr anmes.

5, TIME SCHEDULE AND FIELD PROGRAMME

It is proposed that the field Programme take place in 1991-1993
period (1991/92 and 1992/93 fiscal year). It will conprise of three cruises
and each cruise will last for about 25 days. There are two main field
activities: mooring current stations (deploynment, naintenance and retrieval);
and CTD cast and chem stry/tracer observation.

6. EXECUTING AGENCIES AND PERSONNEL

Executing agency of the proposea researcn is the Cceanol ogical
Research and Devel oprent (CORD) of LIPI Jakarta.

Scientists and technicians involved are mainly from CORD and
uni versities, nanely, Institute of Technol ogy Bandung (I TS) and Institute of
Agriculture Bogor (IPB). Principal scientists and their specialization are the
fol | owi ng:

Dr. Xasijan Rom nmohtarto, biologist, Director of CORD
Dr. A G Ilahude, descriptive oceanography, CORD
Dr. Dharma Arief, physical oceanography, CORD
M. Miswerry Mchtar, chem cal oceanography, CORD
Dr. John Pariwono, physical oceanography, |PB
Dr. Safyan Hadi, physical oceanography, |ITS
7. BUDGET

The budget estimate is amount to Rp. 850,000,000 ( 1 US$
equivalent to Rp. 1,860). It covers four main expenditures, nanely:

for instrunentations: Rp. 500, 000, 000;

for daily allowance and travel : Rp. 20, 000, 000;

for spare parts and report: Rp. 30, 000, 000; and

for vessel operation: Rp.300,000,000 (Rp. 4,000,000/ day)

8 CO-OPERATION EXPECTED

Co-operation or assistance from WESTPAC nmenber countries is
wel come, especially expertise and scientific instrunentations. A nunber of
current nmeters and current profilers (preferably Acoustic Doppler Current
Profiler) are still needed in the research.
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CoSCWEP-5: EAST CHINA SEA

1 INTRODUCTION

The East China Sea have |arge area where the water depth |ess than
200 meters. Therefore coastal -ocean circulation plays very inmportant role in
the East China Sea and influences other processes in the area. One of
strongest western boundary currents, the Kuroshio, and its branches domni nate
dynam ¢ processes in nost part of continental shelf area in the Sea. The river
di scharge, nainly Changjiang R ver, with large amount of freshwater, dissolved
matter and suspended materials, are also considerable forcing for water
circulation in the Sea, and it extend to a large areas covering parts of
continental shelf and coastal zone. It is believe that the freshwater either
flow to the Sea of Japan as part of the Tsushinma current through the Korea
Strait or go to the Pacific Ccean with the Kuroshio through shelf-edge
processes. Another nain factor contributed to the coastal water circulation
inthe area is tidal effects.

Alot of efforts have been achi eved to the Kuroshio studies, such
as CSK, KER, JRK, etc. and sone very interesting results have been obtained
fromthose studies. It has been found that the Kuroshio induces a pressure
field on the shelf, resulting in a persistent northward Tai wan Warm Current
(TWC) on the shelf-edge all year round. It is believed that nost of the TWC
wat er originates fromintrusion of Kuroshio water northeast of Taiwan. Sone
of the TWC water is thought to have its origin fromthe South China Sea Warm
Current.

It is also noticed that in Wnter strong wi nds drive the Changjiang
Ri ver plune southward along the coast to the west of TWC. The water on the
shelf is vertically honmbgeneous except in the area north of Taiwan where the
surface water of the Kuroshio intrudes significantly on-shelf. In Sunmer, the
prevailing wind is fromthe southwest and it is mld. The conbined effects of
sout herly w nds, stronger TWC and larger river runoff result in the turning
of the Changjiang River plune northeastward upon entering the East China Sea.
Significant shelf intrusion of the Kuroshio northeast of Taiwan is limted to
the lower |layer water only. The Yellow Sea Warm Current is nmuch reduced in
strength. It extends only slightly north of Chejudo |Island before it turns
eastwar d.

According to the previous studies and on-going Progranmres, the
studies in this project will focus on two areas:

(i) Shel f-edge area, to understand the interaction between Kuroshio
current and shel f water

(ii) Changjiang R ver plune area, to study physical and dynamc
processes and the influences to the environmental aspects.

2. AIMS OF THE STUDY
The study ai ns on:

(i) col | ect oceanographic data both by collection of existing data and
by the field observation in this project. The existing data can be
obt ai ned from previous studies on the Kuroshio and the on-going
co-operative study co-sponsored by Japan and China. The
neasurenents will be initiated in shelf-edge area, e.g. northeast
Taiwan with possible extension to inner shelf area if necessary
funds can be obtai ned;

(ii) devel op nunerical nodel for the water circulation in the shelf
edge area to identify the nechani smof the water exchange between
Kuroshi o current and shelf waters;
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calibrate and verify nodels of Changjian River plune to describe
both the structure and seasonal patterns of the plume and to
understand the roles of wind effects, freshwater di scharge as well
as coastal current in plunme dynam cs;

study the influences of the physical and dynamic processes to
coast environment, such as nutrients fluxes through river
di scharge and upwel ling, the pollutants and sedinents transport
t hrough rel evant coast current, etc.

ACTION AND METHODOLOGY

By wusing the available data of Hydrographic and other
oceanogr aphi c observation in the East China Sea, the fundanental
oceanographic properties in the study areas should be mapped
Special attention will be paid to the clarification of seasona
variations and for westimating reliability of the obtained
di stributions.

Anal yzi ng the data of direct current measurenents and mappi ng the
current fields. Through this analysis, the new technol ogy and new
instruments, such as satellite inagery and Acoustic Doppler
Qurrent Profiler (ADCP), in shallow coastal water will be applied.
Data processing techniques such as a nmethod to obtain steady
conponent from observed data which are contanmi nated with periodic
tidal components will be devel oped. For this purpose, detailed
mappi ng of tidal current characteristics based on observed data
and/ or numnerical nodelling of tidal conmponents with sufficient
accuracy shoul d be attenpted.

By selecting sone key areas such as (1) the inflow region of the
Kur oshi o near Taiwan, (2) the Kuroshio front and m xed water zone,
and (3) the Taiwan Strait, direct current measurenment and detail ed
oceanogr aphi ¢ observations should be carried out.

a) On- board observation

General survey of coastal-ocean hydrography T. S. and
general meteorol ogi cal observation should be carried out in
the key areas identified in the former section by using CID
and ot her direct-measured and sel f-recorded instrunents;

b) Floats and drifters

The field Programme will involve the first attenpt to nap
directly the circulation on the shelf areas and it cab be
acconpl ished with current-following drifters and floats. The
results can be expected to:

- neasure the velocity at one subsurface level to be
used in conjunction with Hydrographic in establishing
the full-colum absolute geostrophic velocity field
and its associated transports of heat and tracers;

- characterize | arge-scale transport in the upper |ayer
to determine the nagnitude and effect of both
geostrophi ¢ and a geostrophic wi nd-driver flow, and

- provi de observational resolution above the basic
gl obal standard in regions where it is needed.

c) Moor i ngs

Moored current neasurenents will be used both for direct
estimates of current structure and transport, using coherent
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arrays in relatively confined areas, and for exploration of
the vertical structure of the eddy field, using single
noorings or incoherent, |arge-scale arrays.

(iv) In co-operating with the above-nentioned investigations, the
nurreri cal experinents will be undertaken to clarify
nmechani sms of key processes and for constructing diagnostic and prognostic
nodel s of the current field in the study

ar eas.
4. STRATEGY
(i) To convene a small group neeting of participating scientists from
interesting countries to discuss in detail the necessary works for
i mpl ementation of the project. It could be done in conjunction
with the Fifth Session of Japan and East China Seas Study (JECSS)
i n Fukuoka, Japan, April 1991
(ii) To anal yze of the existing data and identify the gaps of the data
whi ch expected to be obtained fromthe field observation
(iii) To start the field observation in the areas identified in late
1991 or in early 1992 To exchange the study results through
scientific seminars and exchange the scientists between
participating institutions. The scope depend upon the funds
obtai ned for the project;
(iv) to sunmarize the project by a conprehensive workshop in |ate 1993
or the first half of 1994.
5. PRESENT PARTICIPATING INSTITUTIONS

The project is open to all scientists and institutions who are
interesting in it. However the present participating institutions are:

China: The first Institute of Cceanography, SQA
The Second Institute of Qceanography, SOA
The Third Institute of Cceanography, SQA

Japan: Ehi me University
Kagoshi ma Uni versity
Nagasaki University

6. BUDGET ESTIMATION

The main financial support wll be contribute from the
participating institutions, which including the ship-tine, nost of
i nstrurments, conputers,etc. The followi ng activities should be supported in

this project:

1. Two-days neeting as nentioned in previous section

in April 1991 Us$ 8, 000
2. Scientific sem nar Us$ 12, 000
3. Exchange of scientific personnel USs$ 5, 000
4. Final Wrkshop for summarizing project results Us$ 15, 000

TOTAL ESTI MATI ON OF THE BUDCGET FOR THE PRQJECT
'S ABQUT US$ 40. 000
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CoSCWEP-6 SULU SEA
1. INTRODUCTION

In consideration of the agreenment reached during the | OC WVESTPAC
Wr kshop on the Co-operative Study of the Continental Shelf Grculation in the
Western Pacific held 31 Cctober to 3 Novenber 1989 in Bangkok, the scientists
from Thailand and the Philippines signified its intention to participate in
the co-operative study in the Sulu Sea.

The Philippines, being an archipelagic country, having nore water
area than land, views this co-operative study significant, in the light of its
contribution to addressing practical problens associated with continental
shelf circulation, not only in the Philippines but in whole of the western
Paci fic region.

The Sulu Sea, as the largest of the archipelagic waters,
contributes substantially to the total fish production of the country. The
coastal waters around the Sulu Sea continue to be the source of harvestable
fishery resources ranging from denersal fish resources in the southwest to
smal | pelagic fish resources in the north. Large pelagic, from skipjack to
yell owfin tuna, are caught in substantial quantities in the northeast and
eastern sides of the Sulu Sea.

Scattered reef areas continue to provide fishery reef resources as
well as attraction to tourists who want to enjoy the beauty of coral reefs.
The seasonality of fishing activity, tourism and other naritinme activities
are governed by the two prevailing nonsoon w nds. The northeast nonsoon
(Novenber-March is characterized by dry cold winds comng from Siberia
entering the Philippines fromthe northeast side, and the southwest mnonsoon
(May- Sept enber) characterized by heavy precipation when it intensifies, and
during the occurrences of typhoons or |ow pressure areas.

A nunber of studies have been done in Sulu Sea but they are far
from providing a good understandi ng of the physical oceanography of the area.
The lack of physical oceanographers in the Philippines has hanpered the
progress of physical studies not only in Sulu Sea but the other areas in the
Phi I'i ppi nes.

The distribution of fish eggs and |arvae, the occurrence of red
tide and the dispersal of marine pollutants are just a few of the concerns of
the Philippines with regard to the study of coastal circulation.

Wth the Iimted nanpower, |aboratory facilities, equipnent and
survey platform the Philippines will focus on limted areas in the conduct
of physical oceanographic studies, such as that being planned for
i npl ementation in Sulu Sea.

2. FOCUS OF THE STUDY
(i) Internal wave generation and its role in the upward transport of
nutrients;
(ii) Exchange of waters with other seas through straits; and
(iii) Basi n-wi de wi nd-driven circul ation
4. POTENTIAL CORE GROUP OF SCIENTISTS/PARTICIPANTS

Dr. Jorge de lar Alar

Depart ment of Meteorol ogy and Cceanography
Col | ege of Science

Uni versity of the Philippines
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I nvol venent : wi nd i nduced current circul ation study
nurreri cal and mat hemati cal nodel |ing
field work

Dr. Gl Jacinto

Institute of Marine Sciences

University of the Philippines

I nvol verent: ocean fl uxes studies
current transport
field work

M. Rol n Encarnaci on
Phi |l i ppi ne Atnmospheric GCeophysical and Astrononical Services
Adm ni stration
I nvol venmrent: air-sea interaction
i nternal wave and sei ches

M. Ronmeo Tej ada
Coast and Geo.. Survey Depart ment
Nat i onal Mappi ng and Resource Infornmation Authority
I nvol verrent : Tides and tidal current studies
field work

M. G slits Gongal es

Bureau of Fisheries and Aquatic Resources

Departrent of Agriculture

I nvol verrent : Fi sheri es oceanography studi es
field work

4. IMPLEMENTATION STRATEGIES
4.1 PRE- FI ELD WORK

Al available data on Sulu Sea including historical data shall be
conpi l ed and anal yzed to determ ne what specific works have been made on the
physi cal oceanography of Sulu Sea.

Based on the requirenments, the gaps of necessary data shall be
identified. On the basis of available date, a prelimnary nodelling shall be
attenpted. The field strategy will be devel oped on the basis of what has cone
out of the synthesis of all data

4.2 FI ELD WORK

Al field observations and neasurements will be carried out on
research vessels of nenber institutions/agencies of the Philippine Nationa
Committee on Marine Sciences (NCV5), but principally the vessels of the Coast
and Ceodetic Survey Departnent (CGSD) of the National Mpping and Resources
Information Authority (NAMRI A).

On agreed arrangenents the research vessels of the University of
the Philippines College of Fisheries and those of the Bureau of Fisheries and
Aquatic Resources nay be needed for the field research activities.

Over-all guidance and advi sory services and other adm nistrative
concerns shall be provided by the NOVS5, -being the focal point and the clearing

home on all matters pertaining to marine science activities in the
Phi I'i ppi nes.
5 DATA MANAGEMENT AND EXCHANGE

The Philippines will conply with the systemto be adopted or agreed
upon by the participating countries as regards data managenent and exchange.
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On the national level, the Philippines has its oceanographic data
center in CGSD-NAMRI A which shall serve as the notional center to link up with
WESTPAC s data center
6. TRAINING REQUIREMENTS

(i) On-board training on the proper use of oceanographi c equi prent and
ot her paraphernalia. This would include their calibration
mai nt enance and ot her rel ated exerci ses;

(ii) Training on data processing, analysis and interpretation. This
woul d i nclude data managenent.

(iii) training on nodelling which would include exercises on existing
nodel s and on the possibilities of devel opi ng new ones.
7. POTENTIAL SUPPORT AND /OR MUTUAL ASSISTANCE

To inpl ement the Sulu Sea study, the national government shall be
the main source of support in ternms of providing funds for

(i) the salaries of scientists involved in the study;

(ii) t he mai ntenance and operating expenses of research vessels and
| aboratory facilities, and

(iii) procurenent of supplies and materials.

Acqui sition of needed equi pnent, instruments, and appar atuses shal
be obtained through other sources nost particularly from international
organi zations and /or foundations which will support such a study.

Bilateral or even multi-lateral arrangenents could be a possibility
as a sources of support based on the spirit of co-operation and nutual
assi st ance.

(end of docunent)



