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C O O P IOC, 1974 M etaJlogenesis. H ydro­
ca rb o n s a n d  Tectonic P a tte rn s  in E a s te rn  Asia 
(R eport of th e  tDOE W orkshop on): B angkok, 

Thailand, 24-29  S ep tem b er 1973 

UNDP (C C O P), 130 pp 
CICAR Ichthyoplankton W orkshop,

M exico City, 16-27 July 1974 
(U N ESC O  Technical P a p e r  m M anne 

S c ie n c e s , No. 20).
R eport of th e  lO C/G FCW iCSEM  

In ternational W orkshop on M anne 
Pollution in th e  M editerranean ,
M onte C arlo, 9-14 S ep tem b er 1974.
R eport of th e  W orkshop on the P h en o m en o n  

known a s  "El Niño", G uayaquil, E cuador,
4-12 D ecem b er 1974.

IDOE In ternational W orkshop on M arine 
G eology  a n d  G eophysics of the C a n b b e a n  
R egion a n d  its R eso u rces , Kingston,
J a m a c a ,  17-22 February  1975 
R eport of the  C C O P/SO PA C -lO C  IDOE 
in ternational W orkshop on  G eology, M ineral 
R e so u rc e s  and  G eophysics  of th e  S o u th  

Pacrfic, S uva, Fiji, 1-6 S ep tem b er 1975.

R eport of the  Scientific W orkshop to Initiate 
P lanning  for a  C o-operative Investigation  in the 
North a n d  C entral W estern  Indian O cean , 
o rg an ized  within th e  IDOE u n d e r th e  s p o n so r ­
sh ip  of lO C/FA O (IO FC)/U N ESCO /EA C,
Nairobi, Kenya, 25  M arch-2 April 1976.
Joint IOC/FAO (1PFC)/UNEP International 
W orkshop on  M anne Pollution in E ast 
Asian W aters , P en an g , 7-13 April 1976 

lO O C M G /S C O R  S eco n d  International 
W orkshop on  M anne G eosc ience ,
M auritius, 9-13  A ugust 1976 
lOC/W M O S eco n d  W orkshop on M arine 
Pollution (Petro leum ) M omtonng,
M onaco , 14-18 J u n e  1976.
R eport of th e  IOC/FAO/UNEP In ternational 
W orkshop on  M anne Pollution in the 
C a rib b ean  an d  A g a c e n t R egions, Port 
of Spam , Trinidad, 13-17 D ecem b er 1976. 
C ollec ted  contribu tions of invited lec tu re rs  
a n d  au th o rs  to th e  IOC/FAO/UNEP 
In ternational W orkshop on  M arine Pollution in 
th e  C a rib b ean  a n d  A djacent R eg ions, Port 
of Spam , T rinidad, 13-17 D ecem b er 1976. 
R eport of th e  IOCARIBE Interdisciplinary 
W orkshop  on  Scientific P ro g ram m es  m S upport 
of F ish e r ie s  P rq e c ts ,  F o rt-de-F rance, 
M artinique, 28 N ovem ber-2  D ecem b er  1977. 
R eport of th e  IOCARIBE W orkshop on 
Environm ental Geology of the 
C a n b b e a n  C oasta l Area, Port of Spain , 
T rinidad, 16-18 Jan u a ry  1978.

IOC/FAO/W HO/UNEP International 
W orkshop  on  M anne Pollution m th e  Gulf 
of G u in ea  and  A djacent A reas, A b i ja n ,

Ivory C o ast, 2-9 May 1978.
C P P S 'F  AO/IOC/UNEP International W orkshop 
on  M arine Pollution in the S o u th -E as t Pacific, 
S an tiag o  de Chile, 6-10 N ovem ber 1978. 
W orkshop on  th e  W estern  Pacific,
Tokyo, 19-20 February  1979.
Jo in t IOC/WMO W orkshop on O c e a n o ­
graph ic  P ro d u c ts  and  the IG O SS D ata  
P ro cess in g  an d  S erv ices  S ystem  
(ID PSS), M oscow , 9-11 Apnl 1979 
P a p e rs  subm itted  to the Joint IOC/W MO 

S em in a r on  O ceanograph ic  P roduc ts  and  
th e  IG O S S  D ata  P rocessing  and  S e rv ice s  
S y stem , M oscow , 2-6 Apnl 1979 
IOCAJNESCO W orkshop on Sy llabus for 
Training M anne T echnicians, Miami,
22-26  May 1978 (UNESCO repo rts  in m arine 
s c ie n c e s , No 4, published  by the 

Division of M arine S c iences. U N ESC O )
IOC W orkshop on  M anne S c ien ce  Sy llabus 
for S e co n d a ry  Schools. Uantwit Major,

W ales. U K 6-9 June  1978 (U N ESC O  reports 
in m arine sc ien ces, No 5, pub lished  by the 

Division of M arine S c iences. U N ESCO )
S e c o n d  C C O P-IO C  W orkshop on  IDOE 
S tu d ie s  of C ast Asia T ectonics a n d  R eso u rces  
BarvJung, in donesia  17-21 O cto b er 1978
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S econd  IDOE Sym posium  on Turbulence m E. F S R

the O cean , Liege, Belgium, 7-18 May 1979 
Third IOC/W MO W orkshop on  Marine E. F, S. R
Pollution M onitoring, New Delhi,

11-15 F eb ruary  1980.
W ESTPA C W orkshop on the M arine G eology E, R

a nd  G eo p h y sic s  of the N orth-W est Pacific,
Tokyo, 27-31 M arch 1980.
W ESTPA C W orkshop on C oasta l T ransport E (out of stock)
of Pollutants, Tokyo, 27-31 M arch 1980 

W orkshop on the Intercalibration of Sam pling E (super-
P ro ced u re s  of the  IOC/WMO UNEP Pilot se d e d  by IOC
Project on Monitoring B ackground Levels of Technical

S e lec ted  Pollu tan ts in O p en -O cean  W aters, S e n e s  No. 22)
B erm uda. 11-26 Jan u a ry  1980.
IOC W orkshop on C oasta l A rea M anage- E, S

m ent in th e  C aribbean  R egion, M exico City,
24 S ep tem b er-5  O ctober 1979.
C C O P/SO PA C -lO C  S eco n d  International E
W orkshop on  G eology, Mineral R eso u rces  

and  G eo p h y sic s  of the Sou th  Pacific,
N oum éa, N ew  C aledonia , 9-15 O ctober 1980.
FAO/IOC W orkshop on th e  effects of environ- E
m ental variation on the survival of larval pelagic 

fishes, Lima, 20 April-5 May 1980.
W ESTPA C W orkshop on  M arine biological E
m ethodology, Tokyo, 9-14  F ebruary  1981 
International W orkshop o n  M anne 
Pollution in th e  S ou th -W est Atlantic 
M ontevideo, 10-14 N ovem ber 1980 
Third International W orkshop on Marine 
G eo sc ien ce , H eidelberg, 19-24 Ju ly  1982 
UNU/IOC/UNESCO W orkshop on  International 
C o-operation  in the D evelopm ent of Marine 
S o e n c e  and  the T ransfer of Technology 
m th e  con tex t of th e  New O c e a n  Regim e 
P an s, 27  S ep tem b er - 1 O ctober 1982 
P a p e rs  subm itted  lo th e  UNU/IOC/UNESCO E 
W orkshop on International C o-operation 
in the D evelopm ent of M arine S cience 
a nd  th e  T ransfer of T echnology  m 

th e  C ontex t of the  New O cean  R egim e 
Paris, 27 S eptem ber-1  O ctober 1982 
W orkshop on the IREP C om ponen t of the E
IOC P rog ram m e on O c e a n  S c ience  in 
FtelaUon to Living R e so u rc e s  (OSLR)
Halifax. 26-30  S e p te m b e r  1983 
IOC W orkshop on  R egional C o-operation  E, F, S
in M anne S c ien ce  in th e  C entral E aste rn  
Atlantic (W estern  Africa)
Tenerife 12-17 D ecem b er 1983 

C C O P/SO PA C-IO C-U N U  W orkshop on E
B asic  G eo-scientrfic M anne R esea rch  
R equired for A sse ssm e n t of M inerals a n d  
H ydrocarbons in th e  Sou th  Pacific 
S uva. Fqi, 3-7 O ctober 1983 
IOC/FAO W orkshop on the Im proved E
U ses of R e se a rc h  V esse ls 

Lisbon, 28 May - 2 Ju n e  1984 
P a p e rs  subm itted  to the  IOC-FAQ E
W orkshop on Inproved U ses of R esea rch  

V esse ls , L isbon, 28 M ay-2 Ju n e  1984 
IOCAJNESCO W orkshop on  Regional E
Co-operation  in M arine S c ience  in the 
Central Indian O cean  a n d  A djacent S e a s  
and  Gulfs, C olom bo. 8 -13  July 1985 
IO C /R 0PM E/U N EP Sym posium  on F a te  and  E

Fluxes of Oil Pollu tan ts in the Kuwait Action 
P lan R egion, B asrah , Iraq, 8 -1? Jan u a ry  1984 
C C O P (SO PA C)-IO C-IFREM ER-O RSTO M  E

W orkshop on  the U ses of S ubm ersib les  and  
R em otely O p e ra ted  V ehicles in th e  South 
Pacific, S uva, Fiji, 24-29  S ep tem b er 1985 
IOC W orkshop  on  the Technical A spec ts  of E
T sunam i A nalyses, Prediction and  C om m uni­
cations, Sidney, B C , C a n a d a  29-31 July 1985 
IOC W orkshop on the Technical A spec ts  E
of T sunam i A nalyses. Prediction and  

C om m unications, S u b m itte d  P apers  
Sidney, B C , C an ad a . 29-31 July 1985 
First W orkshop of Participants m the Joint FAO.' E

lOCW H O /lA EA /U N EP Project on Monitoring 
of Pollution in the Marine Environm ent the 
W est and  C entral African R egion (WACAF/2)
Dakar, S en eg a l, 28 O ctober - 1 N ovem ber 1985

43 iQC W o kshop  on the R esu lts of MEDAIPEX 
and  Future O ceanographic  Program m es
in the W estern M i-diterranean 

Venice, Italy, 23-25 O ctober 1985
44 lOC-FAO W orkshop on R ecruitm ent in 

Tropical Coastal D em ersal Com m unities 
Ciudad del Carm en. C am p ech e ,

Mexico, 21-25 April 1986
44 lOC-FAO W orxshop on  R ecruitm ent m

Suppt Tropical Coastal D em ersal C om m unities
Subm itted  Papers. C iudad  del Carm en,
C am peche, Mexico, 21-25 April 1966

45 IOCARIBE W orkshop on  Physical
O ceanography and Clim ate 

C artagena. Colombia, 19-22 A ugust 1986

46 Reunión de Trabajo p a ra  D esarrollo del
Program a -C iencia O cean ica  en  Relación 
a  Ios R ecursos No vivos en  ¡a Región 
del Atlántico Sudoccidental. Porto Alegre,
Brazil. 7-11 de Abril d e  1986

47 lOC Symposium on M arine S c ien ce  in the

W estern  Pacific The Indo-Pacrfic Convergence 
Townsville. 1-6 D ecem ber 1986

48 IOCARIBE Mini-Symposium for the Regional 

D evelopm ent of the IOC-UN (OETB)
Program m e on "O cean  S c ien ce  in Relation 
to Non-Living R eso u rces  (O S N L R f 
H avana. Cuba, 4-7 D ecem ber 1986

49 AGU-IOC-WMO-CPPS C h ap m an  Conference 
An International Sym posium  on  "El Niño"
G u/aquil, Ecuador, 27-31 O ctober 1986

50 CCAMLR-IOC Scientific S em inar on 
Antarctic O cean  Variability an d  its Influence 
on M anne Living R eso u rces, particularly 
Krill (organized m collaboration with SCAR 
a nd  SCOR) Pans, F rance , 2-6 Ju n e  1987

51 CCO P/SOPAC-lOC W orkshop on  Coastal 
P ro c e sse s  m the South Pacific Island Nations,
Lae. Papua-New G uinea. 1-8 O ctober 1987

52 SCOR-IOC-UNESCO Sym posium  on Vertical 
Motion in the Equatorial U pper Ocean

and  its Effects upon Living R eso u rces  
a nd  the A tmosphere, P a n s . 6-10  May 1985

53 IOC W orkshop on the Biological Effects 
of Pollutants, Oslo. 11-29 A ugust 1986

54 W orkshop on Sea-level M easu rem en ts  m 
Hostile Conditions, B idston, UK, 28-31 March 1988

55 IBCCA W orkshop on D a ta  S o u rces  and 
Compilation, Boulder, C olorado, 18-19 July 1988

56 lOC-FAO W orkshop on  Recruitm ent ol P enaeid  
Praw ns in the In d o W est Pacific Region (PREP) 
C leveland, Australia, 24-30 Ju ly  1988

57 IOC W orkshop on International Co-operation 

m the Study of Red T ides and  O cean  Blooms 
Takam atsu, Japan  16-17 N ovem ber 1987

58 International W orxshop on  the Technical 
A spects of the Tsunam i W arning System 
Novosibirsk, USSR. 4-5 A ugust 1909

58 Second  International W orkshop on me 
Suppl. Technical A spects of T sunam i Warning

System s. Tsunami A nalysis, P reparedness . 
O bservation and Instrum entation 

Subm itted  P apers
Novosibirsk USSR. 4-5 August 1989

59 lOC UNEP Regional W orkshop to Review 
Priorities for Marine Pollution Monitoring 
R esearch . Control arid A batem ent in
the Wider C aribbean S an  J o se . Costa Rica.
24-30 August 1989

60 IOC W orkshop io Define lOCARlBE-TRODERP 

Proposals C aracas , V enezue la
12-16 Septem ber 1989

61 Second  IOC W orkshop on the Biological 
Effects of Pollutants, B erm uda 10 Septem ber 
2 O ctober 1988

62 S econd W orkshop of Partic ipants m the Joint 

FAO IOC-WMO-IAEA-UNEP P rq ec .1 on 
Monitoring of Pollution in the Marine

Env ror,merit of the W est and  C entral African 
Region Accra G hana  19-17 Ju n e  1986

63 lOCW ESTPAC W orkshop on Co r»perative 

Study (9 the C ontinental Shell Circulation 
m it*  W estern Pau lic , Bangko* Tfaiiand 
31 October - 3 N ovem ber 1989

E (out of stock)

E. S
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1. OPENING

The Chairman of the Expert Consultation for the IOC Programme on Coastal Ocean 
Advanced Science and Technology Study, Prof. A. Robinson opened the meeting at 10:00 
on 11 May 1991 in the University of Liege, Liege, Belgium. He thanked all participants 
attending the meeting and working during the week-end after attendance of the five-day Liege 
Colloquium. The list of participants is attached as Annex II.

The agenda of the meeting (Annex I) was proposed by Prof. Robinson, taking into 
account the previous meeting and the relevant document concerning this programme. The 
agenda was agreed as follows:

(i) Review and modification of the first draft of the programme document in accordance
with the comments and suggestions received by the IOC Secretariat;

(ii) Discussion and accomplishment the Workshop Plan; and

(iii) Considering and developing a framework for co-ordination and co-operation with other
programmes.

2. DISCUSSION AND MODIFICATION OF THE PROGRAMME DOCUMENT

The first draft of the programme plan for Coastal Ocean Circulation Dynamics and 
Fluxes (COCDYF) was prepared in conjection with a visit of IOC staff to Professor 
Robinson’s institute of Harvard University in September 1990. The document was despatched 
by the IOC Secretariat to a number of scientists. Some of them have provided their 
comments and suggestions on the draft plan. In general the response were supportive of the 
concept and the proposal. No responses disputed the need for an improved understanding and 
knowledge of coastal physical oceanography and potential inferences to other processes. 
However, in considering the necessity of having comprehensive studies in coastal and shelf 
seas, some responses encouraged IOC to take into account from the start also the 
interdisciplinary processes in the coastal ocean.

The meeting carefully discussed the comments and agreed upon following points:

(i) Scientific Coverage of the Programme

In considering the complex of processes in coastal and shelf seas, and also considering 
to save efforts and time during implementation, the programme should pay attention to the 
multidiscilinary aspects, e.g. biological, chemical and geological processes and contribution 
to the global problems such as global sea-level changes and global carbon cycle. However, 
it has been recognized that the physical and dynamical processes are fundamental mechanisms 
also for other processes. The programme should investigate the fundamental mechanisms and 
its contribution to and interaction with interdisciplinary aspects. It is apparent that this 
consideration also meets the needs of some regional and national programme on coastal zone 
managements.



IOC Workshop Report No. 73
page 2

(ii) Geographie Scope of the Programme

It was proposed that estuary areas, especially related esturine processes of water 
exchange and interaction with the shore-line, should be included in the programme.

(iii) Name of the Programme

Since the nature of programme has been modified, the title of the programme was 
suggested to be modified accordingly as: Coastal Ocean advanced Science and Technology 
Study (COASTS).

The Programme Plan has been reviewed paragraph by paragraph and the revised 
version is attached as Annex III.

3. PREPARATION OF THE FIRST WORKSHOP

The meeting reviewed the progress of preparing the Workshop and took into 
consideration of the financial constraints for the planned activity. It has been agreed that a 
comprehensive review of the coastal oceanography on a global bases is very important for the 
development of the programme. The widest possible involvement of scientists from various 
parts of world dealing with various coastal processes are apparently necessary for assessment 
of knowledge in global coastal and shelf seas to assist in design of the programme plan and 
to judge the implementation. It has been agreed to postpone the workshop until fall of 1992 
in order to approach donor agencies who are interested in the programme and willing to 
provide financial support.

4. CO-ORDINATION AND CO-OPERATION WITH OTHER PROGRAMMES

Taking into account the fact that there are some international, regional and national 
programmes dealing with coastal oceanography and resources studies, the overlapping 
interests between those and COASTS programme are existing. Co-ordination and co­
operation with these programmes are required for effective implementation of the programmes 
and for avoiding duplication of efforts.

The meeting considered some programmes, which could be co-ordinated or co­
operated, in detail, e.g. Land-Ocean Interaction in Coastal Zone (LOICZ), Joint Global 
Ocean Fluxes (JGOFS), Coastal Ocean Processes (CoOP), IOC regional projects on shelf 
seas dynamics and UNEP Regional Seas programme, etc. and advised the Secretary IOC to 
consult with relevant organization on appropriate co-ordination with COASTS.

Dr. P. Holligan, the Chairman of the LOICZ programme, introduced the recent 
development of LOICZ and informed the meeting on the activities planned for the near 
future. He expressed willingness and necessity to co-ordinate LOICZ with COASTS, 
especially in the field of biological and chemical processes. He suggested that a mechanism 
for co-ordinating these two programmes should be established.
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5. CLOSURE

Prof. Robinson closed the meeting at 14:30 hours, 13 May 1991. He expressed his 
sincere gratitude to Prof. Nihoul and Dr. Djenidi for hosting the meeting in University of 
Liege and thanked all participants for their hard and constructive work during the week-end.
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AGENDA

1. OPENING

2. DISCUSSION AND MODIFICATION OF THE PROGRAMME DOCUMENT

3. PREPARATION OF THE FIRST WORKSHOP

4. CO-ORDINATION AND CO-OPERATION WITH OTHER PROGRAMMES

5. CLOSURE



IOC Workshop Report No. 73
Annex II

ANNEX II
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Dept, of Physical Oceanography
Woods Hole Oceanographic Institution
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ANNEX III

PROGRAMME PLAN ON 
COASTAL OCEAN ADVANCED SCIENCE AND TECHNOLOGY STUDY (COASTS)*

PREFACE

The objectives and content of a programme for Coastal Ocean Circulation Dynamics 
and Fluxes were initially discussed by an Experts Consultation of IOC, Unesco, Paris, 4-7 
January 1989. A proposal on an "International Programme for the Dynamics and 
Oceanography of Coastal and Shelf Seas and Exchanges: Rational and Elements" was 
prepared and submitted to the Third Session of the IOC Committee on Ocean Processes and 
Climate (Paris, 27-29 June 1989) and to the Fifteenth Session of the IOC Assembly (Paris 
4-19 July 1989). The Assembly in principle adopted the proposal by the Resolution XV-3 
and instructed the Secretary IOC to organize a Workshop in 1990 or in the first quarter of 
1991, dealing with scientific, methodological and infrastructure issues to develop a 
Programme Plan to present to the next IOC Assembly. Following this decision, a planning 
meeting for organization of the Workshop was held in Paris on 9-11 May 1990 to which 
SCOR was invited, to discuss in detail the schedule, objectives and contents of the suggested 
first workshop.

The Workshop was then planned to be organized in Turkey in the late fall of 1990. 
However, subsequent events in the adjacent areas and the related conditions did not provide 
the necessary basis for convening the Workshop as planned.

The Sixteenth Session of the IOC Assembly reviewed the progresses in development 
of draft programme document and instructed the Secretary to organize, pursuant to Resolution 
XV-3, the first Workshop later in 1991, using extrabudgetary resources when available.

A Group of Experts met in Liege, Belgium (11-13 May 1991) to discuss the 
programme document and to plan the first workshop. The Workshop is now planned for fall 
1992 due to financial and preparation constraints.

This document presents a second draft of the programme document, including the 
elements of programme and schedule. It will be presented to the Workshop so as to be 
completed by the workshop taking into account the comments, advises and directives provided 
by the IOC Committee on Ocean Processes and Climate and the Assembly.

*Previously named Coastal Ocean Circulation Dynamics and Fluxes (COCDYF)
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1. INTRODUCTION

The COASTS Programme Plan provides an international framework within which 
national and regional programmes and projects may be co-ordinated and synthesized to 
contribute to an understanding of fundamental properties and variability of the transi tion zone 
from the land to the open sea on a global basis.

The geographic scope of the Programme will cover the areas extending from the 
shorelines, beach and estuaries across continental shelves and slopes, to the external regions 
where exchanges and interactions occur with the deep open ocean. The physical and 
dynamical oceanography of coastal and shelf seas involves many and complex processes. 
Winds, tides, density differences, deep ocean or river influences can produce dominant effects 
and responses. Much remains to be researched and understood. Especially timely are studies 
of exchange mechanisms and transport rates across the shelf break. Motions occur on many 
scales which transport dissolved and particulate material. Fluxes to and from rivers and 
estuaries, the atmosphere, and the sea bed occur. Thus the physical processes and transports 
of these seas profoundly effect biological, chemical, geological (sedimentary), and marine 
meteorological processes and thereby impact the effective use of these seas, including related 
esturine processes exchanges and interaction with shoreline, and their management.

Coastal and shelf seas provide the natural environment for adjacent nations to develop 
national programmes in ocean science and technology. Such programmes are essential for 
marine environmental management and operations including pollution control, weather and 
micro-climatic forecasting, hazard prevention (e.g. the avoidance of erosion and the 
protection against storm surges), rational use and management of renewable and non­
renewable resources (e.g. fisheries, oil, minerals). Indeed, ongoing programmes in research 
and development concerned with resource and environmental management presently are 
impaired by insufficient or inadequate information on physical oceanographic conditions. A 
programme of international cooperation in coastal ocean circulation dynamics and fluxes will 
allow concerted actions on common processes and methodological problems. Studies of 
analogous processes, occurring in somewhat differing circumstances from similar processes 
already partially understood, can substantially enhance fundamental and generally applicable 
scientific understanding. The shelf break exchange component provides a natural connection 
to deep sea oceanography.

Some problems and hazards are global in threat and extent, such as the general rise 
in sea level which will occur if the greenhouse effect continues to warm the earth. Shelf sea 
transports and shelf break exchanges of important material may require multinational/regional 
efforts. Contamination studies in the Mediterranean, the Baltic, the North Seas and Wider 
Caribbean provide clear regional examples. Organic carbon, of central and critical 
importance to the problem of climate change, requires a global balance including coastal 
contributions. The coastal and shelf sea, which link the continents to the world ocean, 
require a fully international and globally conceptual approach as we move into the decades 
of whole-earth science.

Issues of coastal zone managements are now receiving more and more attention in
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many areas and regions both by scientists and policymakers. It is basic knowledge that 
human existence depends on a stable and healthy environment. It is also known that many 
of the world’s most productive resources are located in riverine and coastal zones. Coastal 
ecosystems and upwelling areas are capable of producing about 10 times as much organic 
matter per square meter per year as offshore waters. It is thus important to maintain this 
marine environment in a state capable of supporting marine resources in a sustainable 
manner. Scientific knowledge is the fundamental basis for management of the coastal zone.

The shelf sea regions play a role in relation to human activities which is 
disproportionate to the fraction of the global ocean which they represent. The physical 
mechanisms which operate in these regions profoundly influence the conditions there and their 
understanding is essential for interdisciplinary studies and managements. It is now known, 
as early observations indicated, that shelf currents are not steady, and that their fluctuations 
are important on many scales revealing a new richness of coastal ocean phenomena.

Understanding the physics of the shelf seas is also of critical importance in relation 
to understanding of the ocean as a whole. In broad terms we distinguish fundamentally 
different dynamical regimes occurring in the deep ocean, where flow in the interior is 
geostrophically balanced, and on the shelf, where surface and bottom stresses associated with 
wind and tidal forcing together with buoyancy inputs at the boundaries are much more 
dominant.

2. OVERALL GOAL AND OBJECTIVES

2.1 OVERALL GOAL

The overall goal of this programme is to:

Encourage and facilitate coastal and shelf ocean sciences and technology on a global
basis in order to promote the enhancement of capabilities to carry out such studies, to
increase scientific understanding, and to provide scientific inputs to an effective coastal zone
management.

To achieve these, the programme aims to promote understanding of physical and 
dynamical processes as the fundamental of multiciplinary processes and to enhance and 
interact with comprehensive studies.

2.2 SPECIFIC OBJECTIVES

The main specific objectives are:

(i) To generate cooperative studies and personnel exchanges between participating
scientific institutions and regions, especially between advanced and developing 
institutions, in order to facilitate:

a) co-operative field programmes;
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b) research on analogous processes in similar settings but with different
conditions;

c) the possibility of identifying the "isolated amplified process";
d) a rapid development of new knowledge in previously not very well explored

regions using state of the art of science and technology; and
e) development and co-operation in modelling of processes in coastal area.

(ii) To facilitate continuing communication between interested institutions able to support 
the necessary training activities, as well as with institutions and individuals in need of 
such support; training and scientific advancement of young scientists through working 
with advanced scientists;

(iii) To provide support with a minimum of new bureaucratic costs under the IOC umbrella 
to regional studies which are scientifically natural and necessary; and

(iv) To provide a scientific and technical framework for co-operation and global 
quantification and estimates of the role of the global coastal ocean in climate and 
global change.

2.3 LONG-TERM OBJECTIVES

(i) To assess the major features of various physical mechanisms and their application to 
biological and chemical processes; and assess major interactive processes.

(ii) To provide on the basis of knowledge enhanced and synthesized by this programme, 
an improved and possibly adequate scientific foundation for the management of the 
coastal and shelf areas.

3. ELEMENTS OF THE PROGRAMME

The purposes of this programme are: to strengthen communication among the global 
ocean science communities, to foster co-operation, collaboration and technology transfer, and 
to evaluate, assess and synthesize knowledge in this field. The elements of the programme 
which reflect these purposes include communication via workshops and seminars, training via 
courses and visits, and the publication of a newsletter, manuals and treatises, the maintenance 
of a coordinating office and guidance via a Group of Experts.

This programme activities will initially focus on the physical, dynamical studies 
including elucidation of implications of these study results for other interdisciplinary processes 
and regional enclosed and semi-enclosed shelf seas condition.

The main elements for the programme are identified as follows:

3.1 COMMUNICATION

The activities for achieving and improving communication mainly include Workshops,
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Scientific Seminars, Publication of Newsletters and two scheduled major books.

3.1.1 Workshops

For the exchange of existing knowledge on national, regional and global bases, 
Workshops will play an essential role. They will be organized every three years.

The F irst Workshop will focus on a comprehensive review of the coastal ocean 
circulation dynamics of the various scales and the implication to and interaction with 
interdisciplinary processes. The topics for the workshop have been considered in a Planning 
Meeting and divided into several groups. It is planned to be held in fall 1992.

The Second workshop is planned for 1993-1994, aimed at training and exchange of 
knowledge in numerical modelling. This workshop will be divided into two phases:

Phase 1: A training course providing basic insight of numerical modelling will be given
to the participants from developing countries. Some simple models will be 
introduced in the training course.

Phase 2: Presentations and discussions on development of models for different regions
will be provided at the workshop. The future developments of modelling are 
also to be discussed and recommended.

This workshop will facilitate the assessment and exchange of knowledge in using 
numerical models to study coastal processes. The results of the workshop will feedback to 
the programme, providing approprete information for observation design.

The T hird  Workshop: This workshop will deal with the following topics: (i) The 
assessment of physical oceanographic processes; and (ii) interdisciplinary processes and 
implication of the results acquired from circulation, dynamics and physical process studies.

3.1.2 Scientific and Technical Symposia on Selected Topics

In order to facilitate effective co-operation in the programme and to exchange 
information and results, scientific symposia on selected topics will be organized at appropriate 
times. Examples of potential topics are:

(i) Methodological Topics
Remote sensing 
data management 
computation methodology

(ii) Processes Topics
Tide-forced shelves 
Wind-forced shelves 
Externally forced shelves 
lee covered shelves
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(iii) Regional Topics

These symposia will be held at the regional level, especially in regions that would 
benefit from co-ordinated research. They can be arranged prior to the workshops and feed 
with the global workshops.

(iv) Importance of Shelf Seas to Global Ocean conditions and Global Changes.
biogeochemical cysle, e.g. carbon cycle 
ecosystem dynamics 
sea-leavel changes

(v) Application and Management topics
operational fishery
shelf seas pollution research and monitoring 
engineering

The results of the studies will finally communicate by appropriate ways to the national 
and international oceanographic communities and the coastal zone management communities.

3.1.3 Publications

Publications to be included in the programme for supporting and accelerating the 
communication and summarizing the scientific results are as follows:

(i) Manuals on the methods

The manuals will include the main aspects and procedures of the field observations, 
data processing and other methods to be used in the programme. The introduction of 
methods will be co-ordinated with seminars on methodology topics and the training courses. 
The Group of Experts will be responsible for preparing, reviewing and testing the manuals.

(ii) Workshops and Symposia Reports

The reports of workshops and seminars will present the main outputs of the relevant
workshops/seminars and the recommendation for future studies, and will be the under the 
scientific guidance and responsibility of the Group of Experts The reports will be published 
in the IOC Workshop Report Series.

(iii) Newsletters

The newsletter for COASTS will inter alia provide information on progress of the
programme, the research results on national regional and global bases and on events in the
programme implementation. It also provide a way to establish co-operation, collaboration 
and exchange of personals. It will be prepared by the IOC Secretariat and the Chairman of 
the Group of Experts.
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(iv) Major treatises on the coastal Oceans - Planned Books

Refer to 3.6 "Evaluation of the Programme".

3.2 RESEARCH ACTIVITIES

The main research activities in this programme include field programme, modelling, 
training activities in a global scale programme of interdisciplinary processes and the role of 
physical processes therein. A scenario provides some guidance for developing coastal ocean 
programme. The main processes to be investigated were identified at a Planning Meeting 
in Paris, May 1990. The scientific assessment of these processes will be a result of the 
workshop scheduled for fall 1992. They are:

(i) Physical and Dynamical Processes, including: wind effects, air-sea interaction, wave, 
mixing and boundary layers, tide effects, buoyancy effects and deep sea forcing;

(ii) Biological, chemical and geological processes
primary productivity and ecosystem dynamics; 
biogeochemical processes; 
sediment transport and terrigenous fluxes; 
recruitment.

(iii) Global processes and integrated budgets
shelf ice dynamics, variability and climatic effects;
bottom, deep and intermediate water formation on shelves and exchange with 
open ocean;
contribution of the coastal ocean to global energe cycle, e.g. carbon cycle; 
global sea-level changes, coastal effects and feedbacks, 
global balances

(iv) regional processes.

3.2.1 Field Programme

The main field programme contributions will depend upon national and regional 
institutional contributions and will include the regional or sub-regional studies formulated and 
implemented through the IOC regional subsidiary bodies. The planning of these studies will 
be coordinated with this global framework porgramme. The COASTS contribution to the 
research programme will be achieved through providing necessary manuals and guidance on 
methods, carrying out training activities and data processing and managements, and the 
fostering of co-operation and collaboration by workshops, seminars and publication of 
newsletters. To achieve this, the following activities are planned:

(i) provide necessary manuals and guidance on the methods and standards to be used in 
the programme;
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(ii) encourage the Member States and participating institutions to carry out co-operative 
field observations; and

(iii) co-ordinate the efforts made by various institutions towards a reasonable network.

3.2.2 Modelling

The developing and testing of coastal ocean models capable of providing a complete 
dynamical description of the coastal ocean circultation is one of the main objectives of the 
programme, which include prognostic models on the one hand and inverse or data assimilative 
models on other.

The efforts in modelling aspects will include workshops, training courses, seminar on 
the methodology topics and exchange of and between individual scientists.

3.2.3 Training

The training and exchange elements of the programme will be encouraged to be 
carried out gradually in all shelf and coastal seas. The widest possible participation will be 
supported and especially the participation of developing countries. This approach will ensure 
the understanding of the coastal circulation and dynamics on a global bases.

Training activities are an essential part of the programme and include;

(i) the training activities co-ordinated with relevant workshops and seminars, such as 
modelling techniques;

(ii) selected technical training courses, e.g.
- modelling
- field observation
- data managements

(iii) individually arranged visits for 1-6 months and on-board training supported by the 
TEMA programme.

3.2.4 Global Scale Problems

The shelf seas are geographically and scientifically related to the global conditions and 
processes. The quantification of contributions from the coastal area to global changes will 
help in understanding the mechanisms and processes involved in global changes. The efforts 
in this programme will focus on:

(i) co-operation and co-ordination with the IGBP LOICZ (Land-Ocean Interaction in the
Coastal Zone) and other global and regional programmes related to the coastal ocean 
studies;
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(ii) identification of the parameters to attempt to measure and monitor changes on a global 
basis;

(iii) identification of simple measurements for all institutions to contribute to a global data 
base;

(iv) communication to the governmental authorities the importance of coastal ocean 
scientific studies for proper management and sustainable uses of coastal resources with 
a view of encouraging their involvement in the programme;

(v) promotion of the capability of coastal physical oceanography study in developing 
countries through the infrastructure of the programme; and

(vi) provision of necessary technology transfer in relation to these measurements.

In order to achieve these goals, umbrella funds for the global study will be required 
and the funding should be considered seriously by the IOC. It is clearly necessary to obtain 
much more financial support than that is at presently available.

3.2.5 A Scenario for Developing a Coastal Ocean Programme

The COASTS programme will provide, on a continuous bases, information of general 
and particular methodology as starting points for developing filed and modelling programme 
in new areas.

In principle, the development of a programme might be divided into four phases:

First Phase of the programme consists in the collection and analysis of available data, 
the identification of the problems, the specification of the objectives through a dialogue with 
the potential users, the clarification of issues and the determination of priorities.

Topography, remote sensing images, coastal sea level observations and available 
information from archived hydrographical surveys, meteorological maps etc. will help, at this 
stage, to identify and forecast essential physical processes, dominant time scales and length 
scales, to appraise the main characteristics of the shelf area under study, to specify the extent 
and geometry of the region implicated, and to suggest the appropriate resolution of 
observational networks and numerical grids.

Second Phase of the programme includes the setting up, and preliminary testing in 
simple cases, of a mathematical model, the organization of exploratory process experiments 
and field surveys (associating eventually, within the framework of the physically designed 
project, scientists from other disciplines).

The observational programme will include, as necessary, hydrographic cruises, 
moored instruments, remote sensing, tracer dispersion experiments, development of sea level 
gauges on appropriate space and time scales (as determined by the geometry of the coast, the 
forcing mechanisms, and the particular objective of the study), wind measurement systems,
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river flow monitoring. They are designed to complete and update the information provided 
by the analysis of available data, allowing a better specification of the shelf system and 
providing orders of magnitude and numerical data for the calibration and preliminary tests 
of the model.

The experimental work at this stage should ensure the definition of kinematical space 
and time scales of the phenomena and the identification of the specific dynamical processes.

Third Phase includes mature research. It consists of the:

(i) design and conduct of process experiments;
(ii) design and implementation of observational/monitoring system for long-time series;
(iii) development, calibration and validation of a scientifically useful, realistic and

applicable model, following an iterative procedure, where imperatives of the model 
and results of data simulation and hindcasting/forecasting exercises are taken into 
account in revising the design of process experiments and observational networks, 
while at the same time the model is constantly improved by inputs of experimental 
data.

Fourth Phase of the programme is devoted to the exploitation of the results in 
subsequent interdisciplinary studies and the application of the model to coastal/shelf 
management. During this phase, continued interpretation of scientific results and interfacing 
of the application and management activities with ongoing scientific activities, including in 
other disciplines, will be of critical importance.

3.3 DATA MANAGEMENT

COASTS is global in spatial scale and long-term in temporal scale. The data 
acquisition, processing, quality control and exchange are very important for the 
implementation of the programme. The specific elements will be considered at the first 
Workshop.

3.4 CO-ORDINATION OF THE PROGRAMME

For co-ordination of the programme, the establishment of a Group of Experts and a 
Co-ordinating Staff in the IOC Secretariat are considered.

It was decided by the IOC Assembly at its Fifteenth Session (Paris, 4-19 July 1989) 
to establish an ad hoc Group of Experts to assist in organization of a Workshop on Ocean 
Dynamics and Circulation on the Continental Shelf and to follow-up the recommendations of 
the Workshop by preparing strategies and a draft Programme Plan for presentation to the 
Sixteenth Session of the IOC Assembly.

For co-ordination of the programme a Group of Experts is needed with the following 
terms of reference:
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(i) identify the scientific requirements for the coastal ocean studies;
(ii) develop programme details;
(iii) provide relevant guidance and overview for the programme implementation;
(iv) identify the TEMA (Training, Education and Mutual Assistance in the Marine

Sciences) needs and provide guidance and possible resources;
(v) report, through its Chairman, to the IOC Assembly and the Executive Council.

The Group will be guided by the scientific objectives of the Programme and will 
provide scientific oversight to the Member States when necessary.

The composition of the Group will based on the personal capacity and expertise taking 
into account geographical distribution and the distribution of advanced and developing 
oceanographic communities, in accordance with established procedures of the IOC.

3.5 EVALUATION OF THE PROGRAMME

As a substantial comprehensive summary of the results of the programme at the 
highest scientific level, an advanced book on coastal oceans on the earth is suggested to be 
published in two volumes:

Volume 1 : Descriptive Coastal Oceanography
Volume 2: Coastal Ocean Processes

Volume 1 will include presentation of regional coastal seas in different chapters which 
provide opportunity for the scientists working on the regional problems to present these 
results. This volume will be scheduled to enter the final editorial process in the 5th year.

Volume 2 will deal with the different identified processes based on the knowledge 
obtained from the coastal ocean studies. The final editorial process will start in the 9th year.
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