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SCOR WG 89 - Sea Level Rise and Erosion of the Worid's Chastlines™
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""" The Working Group has heid its final meeting and is the process of proparing its final report which will
be published with the ssistance of the Commission. SCOR is grateful to the IOC for its commitmeat to
_ support this activity. In many respects, the seqaence of chapters planned parallels the sections of an article
published by WG 89 in the Journal of Coastal Research in 1991, expanding them with more detailed
considerations and reviews of each topic. In addition, the WG has decided to add a series ‘of invited
cmeuhm:morderhmkehovmﬂmtmomcomplde It is expected that this activity will be
eompfeted byhlei994mdtluttheSCOR Guaeral MeetmginOctoberwxll disband WG 89pendmg publication
ofitsﬁnalupon

“Thé’ 1991 paper ppseuted a (wlew of models that have beea pmposed to predict buch-pmﬁle changes
that msu!t from a rise in water level, ahid include predictions of the resulting shoreline recession rates. The best
known model is that of Bruun, while more recently developed models include an entire barrier-island system
or focus on the erosion responses of beaches and dunes to the brief elevation of water levels associated with
storm' 's'urges Testing and lpphcahon of the models for beach responses to a long-term rise in sea level have

béen hampered by the sxgmﬁcant lag times of beach changes, amounting to months or years, and the nmpoﬂance
of sediment budgef balances that can produce shoreline erosion or accretion regardless of any sea level rise.
Profile clnnges assumed by the models have boen reasonably well verified by laboratory and field studies, but
the predictlve equnttons are found to yield poor results when the effects of profile lag times and complete
sedunent budgets are not mcluded in the analyses. WG 89 made recommendations concerning the need for
additional field and laboratory studies in order to improve our understanding of the responses of beaches to
elevatod water levels. They include surveys of beach profiles at sclected sites and laboratory wave flume tank

sthidies,

. The conclusion of WG 89 is that "Coastal erosion in response to elevated water levels is already a
significant problem and could becomo substantially greater if predictions of accelerated sea level rise due to
greenhouse warming are correct. Unfortunately, the status of models for the beach responses to such clevated
levels is far from satisfactory, and predictions of the associated shorelme recessions rates yleld uncertain results.
There isa clear need for substantial research efforts in this area.*

BLH

Sea Level aud Muddy Coasts of the World

At its General Meeting in October, SCOR will consider a propow for & new Workmg Group which
will complement the work of WG 89. Ce .

Mlny ams of muddy coas!al seas, formerly mlngroves, have become or are becoming heavily
developed or established for | aquaculture and dykes, for exunple, in the Philippines and China. Often such
cms_tal areas are z“ubsldmg and sybject to storm surge, e.g. in Bangladesh, Generally, muddy coasts are tide-

oftindted; so there are iniphcutnqns if sea level rises, . WG 89 focused on sandy coasts, and puxposefully
exéldd’e'd';ﬁ: y édasts whnle wast focused on sedimentation at coastal margins, Thus there are many issues
of muddy cdas(s that aré ot well known, especially in relation to IPCC potential sea level scenarios.

Muddy coastal pla;ns, especully if clay deposits altemta w:th coarser sednmen!s as in chenier plains,
provzde Y senmtwe rd of envnmnmental changes, in particular, sea level changes. The analysis snd
inferpretation of ‘hg'r meptary stmctures in clayey deposits lags behind as compamd with coarser sediments,
dué'to'the dnﬁ" cult and Lme—consumg sample preparation. ,

The following terms of reference have been proposed for the new working group; they are in the
process of being circulated in the SCOR community for comments in advance of the General Meeting. Input

SC-94/CONF.207/LD.34
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B from the IOC would also be useful to SCOR. If the WG is established, SCOR would welcome I0C’s
" participation.

A" c1 -T6 foview the nsturé of obesinographic, gébridrphologh h’-‘fﬁwﬂ :
. To examins the possibilities to' imp‘:ow the leclmizte! % r&e’d:nfl ﬁﬁgm

sedimentary structures in clayey deposits, allowing more detailed lnleqmmlons
) To assces the impact of seal level rise on the sedimentary evolution of muddy coasts, wi i
on ¢ forests and salt i ,{Wﬂm*)"m
. Toauustbenmpoctofmlwelnnontbeuhhnuonof ow _muddy coasty, an iyp
, recommendations for the future managémeat of thuddy codstal 'z ““’ﬂ Y S
* Tosmdytheimpoctoftheoohmvepmpotuesofﬁnegmnedsedmuonmob&’vio;ofgestne)
i . tidal flats, subject w soa level daa

mmge ColloquiwndndwCoa::alOmnlnaGlobalChangePerspéd)

scon co-spomsored this meeting, along with the IOC and several other ofpmmons SCOR pt ‘“‘ded
funds for the travel and subsistence of eight sciéntists from developlng and" Post—communlsl unmes
participating both in the Lidge Colloquium and tho subsequedt JOC/SCOR Workshop o Global Coastal Ocean
Science and Technology Study (COASTS). Both meetings were successful with scieatific audiendes mclmlmg
representatives from a large number of countries. The papers presented in the Colloquium will appear in the
Journal of Mcrine Systems, whils those given at the COASTS Workshop will be edited and published as two
volumes in "The Sea®".

SCOR has long expréssed its desire to be associated with the 10C cosistal oceanography | effort and has
been represented in various discussions or this program since 1989 by Dr. Ken ‘Brink of Woods Hole. Dr. Bnnk
was Cc. Zonvener of the COAST S Workshop with Dr. Allan Robmson and Dr. Jacques Nlhoul Lo

Two meetings of the COASTS organizing committes took place in Llége, one of which mcluded a
larger group for discussion purposes. - While the report and mcommendm(ms of these meetings are not yet
nvnlable the Chair of the commluee, Dr. Robinson, has advised the SCOR Secretamt of thenr general content

Lo COASTS should foster the standardization of the products of remoté’ sensmg, s0 that they are mo;e'
easily used and applied to needs in the developing coastal states.

2. . ' . COASTS should encourage the developt of community modelling md |ts apphcahon to problems
in the coastal zones, . . C

3. Tnimng courses and two-way exchanges of scientists are necessary o deVelop the sclentnﬁc expertlse '

needed to carry out a well-founded scieatific toastal program. COASTS recommeénds taking advantage
of the programs of UNESCO and the Third World Academy of Sciem, if SCOR co-sponsors some .
of the scientific aspects of the COASTS program, it may be able to provide some travel awards to
individuals nttendmg tnimng courses. i . . . G
4, The COASTS program should bo oriented to the study of coastal processes 1n the global coutext One
process which was suggested as a potential focus was erosion. SCOR urges the I0C to take into

account tllo results of its WG 89 (see above) lf this aVenue of lhvestigahou is followed

The next major COASTS workshop should be held in 5 years and shiould emphasize the understandmg
of the biological-physicai interactions which is necessary for modelhng for management applications.
‘The syntheau of knowledge about these intefactions should be thé basis for mahagement models.

bl

6. In the meantime, the results of the Litge meeting should bo used in a small workshop in Paris in one

year's time. This workshop should identify *pan-coastal mgnons - thoss régions which could be

treated together.in any scieatific or management-oriented studies. The feasibility of implementing a

'COASTS program i cach region will be assessed. The workshop, then, will determine how the futire
COASTS program would deal with different regions of the world*’s cousts,
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1. One region will be selected for a "demonstration of concept” project. A number of possibilities for
mhapnlotpmgrmwm dmuwedml.pége, onebemgWestAfnonwhemthemmesMedneedto
deal thh the problem of coastal erosian. - Many issues.must be considered:in' more detail before a
~ decision is made about the first COASTS field progum, It was recommended that this be developed
' mconsulmionwnthSC‘OR ' ST

P

SCOR welcomes these recommendations and awaits the detailed report of the Lidge discussions. We
urge the IOC to take udvantage of the SCOR Working Group mechanism (o address some scicatific needs of
the COASTS program, in pmiculer WG 89 on beach erosion and the possible new WG on muddy coasts. The
COASTS program should also be developed mcloeecoopenuanwuhtbe Land-Ocesn Interactions in the Constal
Zone (LOICZ) Core Project of ths IGBP. _ ‘ : ,

Living Resorces:
SCOR/I0C WG 97 - Physiological Ecology of Harmful Algal Blooms

At the ﬁrstmeeting of WG 97 in October 1993, the group laid plans and drafted a proposal for use in
secking support for a major workshop in 1995 or 96, This would supplement the usual SCOR support and,
togethermthsomempportfromtheloc wonldpermltonmchmotembshnhdmeetmg to be organized. It
is expected that the larger meeting, and the resulting publication, will be the final activities of WG 97,

. WG 97 works closely with the IOC HAB pmgtum and with the ICES Workmg Groups on Harmful
Algal Bloom Dynamics and on Phytoplankton Ecology and close communication between the individuals
involved has avoided duplication of effort. For example, it is clear that the final report of WG 97 - & book or
special issue of a journal - will complement rather than overlap with the plaaned IOCIUnesoo Manual on
Harmful Marine Phytoplankton.

The te-ms of reference of WG 97 are:

. To review and analyze dm on the physnologtcal ecology and biochemical aspects of barmful algal
blooms, especially thoss multmg in toxic episodes and paying particular attention to nutritional,
environmental and physiological factors.

. To assemble within two years the Working Group's findings and submit for pubhcanon a report,
summarizing the state of knowledge and identifying the areas of future research.

WG 97 has agreed to narrow the deﬁmtlon of *Harmful" in its title to encompass only those marine
nlgee which produce toxins. It has also decided that rather than addressing the transfer of toxins in tke food
web, it will focus on the cellular and population levels (extreme ends of the size spectrum) in 6rder to find the
common properties and processes regulating harmful blooms. As implied by its title, WG 97 ugreed to
concentrate on physiological ecology and to exclude toxicology, taxonomy. epidemiology, management issues,
ballast water transport, etc

With respect to the second task, the WG developed a detailed program for the proposed workshop and
is engnged in the search for funding to support it. We are workmg closely with the IOC Techmcal Secrehry
Dr. Enevoldsen, on this activity. Y ) _

SCOR WG 98 - Worldwide Large-scale Fluctuations of Sardlne and Anchovy Popula:lom'

The first meeting of WG 98 has just taken place in La Paz, Mexnco (Juue 1994) ’I'he group has been
established to broaden the participation and formalize the activities of an ad hoc group of scientists who had been
considering the climatic and oceanic proc:cses which cause tho simultaneous Jarge variations in the stocks of
sardines and anchovies in widely separated parts “of the world ocean, . These impcrtant fisheries have been
observed to undergo large changes off the coasts of Japan, Australia, the west coasts of North and South
America and the coast of southern Africa.
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The terms of reference of WG 98 are to;

g 'Conalahhimdalinfo:mﬁonftomtbeﬁwngiouofthewoﬂdwhues sagax has been fished
» (Japan, west eosst of North America, west coast of South America, west coast «f southern Africa,
: Australasia) that is pertinent to understanding the large ecosystem changes that have occurred in these
regions. This includes catch records, abundance estimates, varved sedimeat records and other historical
information such as records of guano harvests. It also includes various worldwide or large-scale

atmospheric, physical ocemogrlphiq, planktonic and other biological data.

. * Use historical information to evaluate the sequence of events occurring at times of major change, to
- develop hypotheses regarding causes of the large changes (of sardine and anchovy populations and
other sbundant resources with which they are associated) ir. each region, to identify mechanisms that
may sustain large shifts in abundance over long periods, and to examine evidence for a worldwide
cause of the major fluctuations.

. Prepare a report to SCOR on what appears to cause the worldwide, large-scale fluctuations of sardine
and anchovy populations. and on key interactions between sardine and anchovy populatlons and their
environment that require ﬁmher study

The WQ 98 meetlng was just concluded as this repori was written and no report is yet available. When
it is mceived the recommendations and plans for WG 98 will ts communicated to the IOC

The SCOR/IOC /ICES/PICES Program on Global Ocean Ecosystemn Dynamics (GLOBEC)

The GLOBEC program is one of two large-scale programs for which SCOR is currently taking the lead,
organizationally and financially. It forms a major component of the IOC Program on Ocean Science and Living
Resources. The cosponsorship of the IOC is gratefully acknowledged by the SCOR Executive; in particular this
year the Commission is hosting the GLOBEC Strategic Planning Conference (see below) which will take place
here at Unesco Headquarters just after this Executive Council Meeting.

The ocean plays a central role in modulating global climate. While this role has been understood in
general for decades, the mochanisms by which global climate in turn influences ocean processes are only now
being unravelied and studied in such programs as the World Ocean Circulstion Experiment. Of particular interest
to biological, chemical and fisheries oceanographers are the relationslnps betWeen ocean circulation,
biogeochemistry and ecosystem dymumcs

In Apnl 1991, motivated by growing interest in a number of nations, SCOR and the IOC sponsored
a workshop in Solomons, Maryland on the topic of Global Ocean Ecosystem Dynamics. The report of that
workshop (IOC, 1991) notes that "Concemns for global climate change emphasize the need to understand how
changes in the global environmeat will affect the abundance, diversity and production of animal populations
comprising ocean ecosystems, " The workshop emphasized that "among thar:ne animal populations, zooplankton
play a pivotal roles in shaping ecosystem structure and the cycling of biogenic elements. "

The Solomons Workshop highlighted a new appreciation of moplankton as a critical component of
oceanic biogeochemical cycles (through grazing and its regulation of primary production) and, in particular of
the significance of zooplankton population dynsmics to the marine ecosystem; variations in zooplankton
populations may affect the biomass of many fish and shellfish stocks. The links between the physical and
biological variability of the ocean are, s yet, poorly understood and this was recognized te be a major topic
which could only benefit from internationsil ¢ollaboration. It recommended a coordinated international effort to
address thm quatlons of global change and marine ecosystems.

Tho goo.l of GLOBEC as deﬁned in Solomons, is "To understand the effects of physh.al processes on
predator-prey interactions and population dynamics of zooplankton, and their relation to ocean ecosystems and
implications for fisheries in the context of the global climate system and anthropogenic change®. The Workshop
recommended that SCOR establish an international GLOBEC program to provide coordination between and a
focus for existing national programs,
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This was doae, andtheSSCforGLOBECnnlfOtllleﬁmtlmemul‘ly 1992, A series of 6 working
troupametdmgﬂ:eﬁruhdfofl”3 Their reports have beea published by SCOR in the GLOBEC Report
Seneiufollow: e

Ne.1- TowndsthqDevelopml of the GLOBEC Core Program. Report of the first International GLOBEC
PhnningMeédng, R:vollo, lhly, Macch 31 - April 2, 1992, ,

No 2- Rapon of the First Meetirig 6 the International GLOBEC Working Group on Population Dynamics and
Physicsl Variabiliy, Fobruary 1-5, 1993, Cambridge, Unitod Kingdorn.

No. 3--"Repott of the First Meetlng of the International GLOBEC Workmg Group on Sampling and
Obiervatioml syswm Mm.u 19-Apm 3, 1993, Paris, France. .

No 4 Report of the First Meeting of the ICES/GLOBEC Working Group on Cod and Climate Chsnge, June
7-11 1993 Lowestoﬂ Umtod ngdom

No's - Rqson of the First Mooting oftl:e International GLOBEC Southern Ocean Working Group, Juge 15-17,
1993 ‘Norfolk, Virginia, USA.

No. 6 - Report of the First Meeting of the International GLOBEC Workmg Group on Numerical Modelling, July
12-14 1993, Vilefrarche, France.

“ U Thess teports form the bms for the GLOBEC mternatlonal Sclencc Pisn which describes the sclenuﬁc
problerns to bs addréssed ard the iajor gaps in our undershndmg of marine ecosystem dynamics. It identifies
the critical processes to be studied and the scientific strategies or elements of the program by which its objectives
can be achieved. The Science Plan is in press as this report is being prepared, and it will be presented to a
broader hudienbe fot the first’ timé at the GLOBEC Strategic Planning Conference in Paris, July 18-22, 1994,
All lOC Melnbe!s wéfe invned to send experts to this Conference,

Thé QL OBBC Core Prognm provndes a framework in which mternanonal national and regional
prognms can be linked' towardds'a common goal of understanding zooplankton dynamics in a physical and
ecosystem setting. It is being developed along two lines, The general scientific approach is being generated
by four working gmups Populatlon Dynamics and Physical Variability, Numerical Modelling, Sanpling and
Observational Systenis and Retrospeétive Data Analysis. The resulting scientific focus will be applied to specific
ecosystems, the other line of GLOBEC investigation.

"The POpulahén Dynamics nnd Physical Variability Workmg Group is charged with problem definition
and the development of population’ dynamic, behavioral, and trophodynamic mathematical and conceptual
models. Recommendations for both biological and physical process studies were developed at the first working
group meeting in Febiuary, 1993. The Numerical Modelling Working Group met in July, 1993 and has been
charged with incorporating zooplanktan population dynamics models into physical fields. The Sampling and
Observation Systems Working Croup will be expanding the use of modem technologies in estitnation:of
pmmeiers related to moplanklon population dynamics and physical processes. These estimaies are critical to
the- sucdess of both’ thé Populqhon Dynamics and Physical Vanabnhty and Numerical Modelling Working
Groups | The Re tms‘pectwe Data Analysxs Working Group will be reviewing historical data for its applicability
to’GLOBEC probléms and ‘will 'be making previously unavailable data accessible through modem data
management techniques. This is an essential part of determining the variability of ecosystems and assessing the
impacts of global climato change on both biological and physical mechanisms.

The develbpmenl of the scientiﬁc approach so far suggests that the direction of the GLOBEG mission
will be achieved along tWo avénués. The first involves the population dynamics of zooplankton (including
|chthyoplanktoﬁ) dnd is falrly stmght forward. The second involves the development of coupled numerical -
models smd obsenltllOn systems wlncl: w:ll involve a significant planning effort and international cooperauon.

“ 'The' |ded of coupled nuu;encal physncal/bnologlul models and observation systems is as&ocuted with
the ideas that ofigindlly imotivited GLOBEC. These involve developing a capability to nowcast and forecast
population dynamics of zooplankton in a physical setting in order to better understand the major ecosystem
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types. These nowcasts and forecasts have important applications 0 c W Such a
mmauwmwmemthofm&hnquqawm MMQ W

involve samplisig théory considstations' shd evaluation of ‘¢ost effectivédiest ih i t Wg q- mly hegvily
on advances which have been made in acoustic and optical samplmg and image idenuﬁcatlon

) r()' o dar 2 :l i) ’

mmdemng/oum.uonrmemwmuﬂéx.uom ke Aaq fersforn b9 deployablé b toe
major ecoaystem types (¢.g. spring bloom, HNLC, upweliing, etc twoul \’» iuned at és’tlmatmg realistic
physical and biological fields with mesoocale resolution because these a the, mergetiv (and
beace, variable) physically and most ing of denisity’ dﬂpeudmeqﬂ "ﬁ’ho”h i PQ mhﬂ“"u)’ T
regional working groups of GLOBEC: lcﬂsrdx.onec dod & nmm nge, Southern Ocean,
PICES/GLOBEC Subarctic Pacific, and the receatly formed group on Snrll Pelagic F“h d qm Change
(which will focus on coastal and upwelling systetns) are developing gelenitific piang for theu regions to which
this modelling/observation sym would be epplied. 1t is expected that the syuom w:ll aiso be used to address
keyumofintetutmthinthomdomlpmgnm P T PR R A '--’.

<Al
11y

The modelling/observation systen description is, at this point, fairly ienenl This is because the
configuration of this system and its components will require careful nmlysls’ evaluation of feasible
configurations; and cost effectiveness. 1t scoms that there is broad scieatific support for the development of such
a coupled modelling/observational system.

Following the GLOBEC Strategic Planning Conference and the final publication of the Science Plan,
itis expected that SCOR will ask the IGBP to consider accepting GLOBEC as a Core Project. This has been
discussed in some detail with IGBP alresdy and the advantage of links between such programs as JGOFS,
LOICZ, GAIM, efc. atid GLOBEC have been identified. Some aspects such u modellmg and data management
are pu-ucularly important for mtenchons with other programs.

Support for GLOBEC continues to be a source of concern to SCOR $ome future us fundmg for a
small GLOBEC Secretariat at the University of Maryland is conditional upon incrused support from the other
cosponsors of the program (I0C, ICES and PICES) and from national GLOBEC programs. To date, nearly all
of the funding for GLOBEC planning activities has come from the SCOR budget. In addition to the IOC support
for the GLOBEC Strategic Planning Conference noted above, a small amouit of direct financial support from .
1OC has been made available for two GLOBEC planning meetings in 1994. The Secretary of IOC participated
in the GLOBEC SSC meeting in January. SCOR urgently requests those Member States of the IOC with special
interests in this program to consider how they could contribute to its support either through SCOR or the
Commission,

A milestone for GLOBEC in 1995 will be an Implementation Conference. The dates and location of
this meeting will be determined during the Strategic Planning Conference in Paris in July 1994.

GLOBEC - Small Pelagic Fl:h and Climate Change (SPACC)

: This aspect of GLOBEC may be of special interest to many Member States of the IOC The ﬁrst
meeting of the SPACC group has just beer, completed in conjunction with SCOR WG 98 in La Paz, Mexico.
SCOR WGQ 98 is using historical information (see above), but the SPACC component of GLOBEC will involve
a hew program to address the problems of fluctuations in the stocks of small pelagic fish. While the report of
the SPACC meeting is not yet available, it will be brought to the GLOBEC Sirategic Planning Conference next

Mounting evidence from the dynamic. )f small pelagic fish populations, and other sources, indicate that
climate varisbility alters the productivity of marine ecosystems. Nearly half the world’s annual marine catch
is small pelagic fishes. Their distribution is global (except Antarctica) occurring in the coastal waters of
developed as well as developing countries, and in the souihern as well as the northemn hemisphere, Thus, they
are well suited for an international compsrative ecosystem program. Major swings in population size of small
pelagic fishes are often sccompanied by alternations in the dominaté species in the ecosystem. Examples
include, sardines and anchovies in the Humboldt and Benguela Current, herring and sprat in the North Sea,
sardinella and anchovy off southern Brazil, and sardinells and juvenilé triggerfish in the Gulf of Guinea.
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S Tbeae altamauons in dominance between the major smnll pelngic fish Qt?cks have been called * regm;p
shifta” becuuse they are believed to be linked to decadal-scale changes in ocean climate. Typwally, they are
correlited with changes in other componéats of the ecosysiem, as abundarce of plankton, primary production,
abundance of other fish stocks, mammals or birds, as well as changes in physical events such as mean sea
surfaco temperature. There are indications that these regune shifts might be recogmzed by changes in the
zooplankton communities before they become obvious in the fishery. Thus, shifts in the composition of
zooplankton communities might be useful early indicators of regime shifts caused by climate change

” 'In some cases, fluctuations of sunﬁlar specles uop to be in ph-sq with ¢ one mocher in distant regionn
of the world’s oceans. For example, Japancse and Californian sardine populations grew in the 1920's and early
1930’s and reached a peak in the mid to late 30's and both populations declined thereafler and remained
depressed for decades. 'I‘hosa:dmepopulalionintheﬂumboldtCurmtmd the Japanese populstion began a
phase of rapid growth in the mid-70's, reached a peak in the 80's and synchronously started to decline again
in the late 1980's. Thene basin-wide, in phase,, fluctuations of sardines in the P.cnﬁc Ocean may be forced by
climate since the undérlying teleconnections must be copnected to atmospheric processes. "The causal
mechanisms need identification, however..

ENSO teleconnections affect marine ecosystems throughout the world. ENSO’s are associated with
worldanomalies. For example, droughts, unusual rainfall or flooding in Indonesia, China, India or Australia.
In addjtion to short-term perturbations caused by ENSO, indications exist for trans-basin teleconnections acting
‘'on & decadal ‘or multi-decadal scale and affecting iong-term trends in_small pelagic fish populatlons .For
example, the fluctuations of the sardine population off southwestern Africa tend to be opposite in phase to those
of the Pacific Ocean. Again, climate forcing is assumed to be the driving mechanism.

The small pelag:c fishes ars an ideal group of fishes for compantive studles of the effects of climate
change on marine resources because of their economic importance, worldwide distribution, great swings in
abundance, evidence for climatic teleconnections between populations, short food. chains, and palececological
time series of abundance.

The ‘objective of SPACC program is to understand the effect of climate change on pelagic fish
population dynamics through comparisons among ecosystems supporting these populations, The goals are:

° To describe the characteristics and variability of the physical environment, zooplankton population
dynamics and their impact on small pelagic fish populations in each key ecosystem; and

o To improve understanding of the nature and causes of long-term changes in these ecosystems.

The SPACC program will use two general approaches to meet these goals. Retrospective studies, in
which ecosystem histories are reconstructed using time series and paleoecological data and genetics data; and
Process studies, where cause and effect linkages between fish population dynamics and ocean climate are
inferred from comparisons of standard measurements made in different ecosystems.

A detailed Science Plan for SPACC is part of the overall GLOBEC Science Plan which will be avail-able
next week. Participants in the IOC Executive Council Meeting who wish to receive copies of the GLOBEC
Science Plan are invited to contact the Executive Director of SCOR.

GOOS-related activities of SCOR:
SCOR WG 96 - Acoustic Monitoring of the World Ocean

This WG has received some support through the annual contracts between IOC and SCOR - this support
from 10C is gratefully acknowledged.

The propagation of sound over very long distances in the ocean can be used to monitor small changes
in ocean density and temperature. The successful Heard Island Experiment in 1991 was a feasibility study for
a larger, international experiment known as Acoustic Thermometry of Ocean Climate (ATOC). WG 96 hag
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been serving successfully as a forum to brosden internationsl participation in the ATOC project which originated
in the USA. It meets to discuss strategies and evaluate opportunities for international colisboration. It has also
provided a medns for the involvemsat of theoretical oceanographers and modellers in ATOC. The second
meehﬂgofWG%wuheldianstlnlm 1993, onooammco@jmcdonwnhmmtemtiomlsymposium
on ATOC. It was attended ymemm“omecoosswomee

WG 96 will moet again in Hawaii in October 1994, Itwnlleonmdethowlocompletethetermsof
nfumdnignedtouuyscon .

. To study the existing methods of large-scale acoustic tomognphy of the ocean and identnfy those which
© * can benefit from intenmioml collubonuon.

"o To evaluate the opportunities for international eollubonuon in the use of acoustic techmques for
ponltoringglobdclim;echmgeinﬂleoem __’ '

‘g ' To asscss other methodl and theories telating to m‘resﬂgmon of the ocean by means of observations
' of sotind pmpagttnon over long distances. o \
e 7 To prepare a report to SCOR on the scientific prospects for large-scale acoustic tomography.

1

The group will also address’ tbe infernational aspects of the ATOC experiment and, in partlcular the
regulations anolvmg sound ‘and r mmnc nummals in countnes other than the US.

. SCOR notes the needs of the Global Ocear Observing System and the Global Climate Observing System
for ATOC has instructed WG 96 to forge links to these activities so that an ATOC system can be appropriately
"designed to respond to the mquimnents of GOOS and GCOS. '

SCOR has enicoutaged the activities being carried out by WG 96 At the sarhe time, there is some
concern that the ATOC program will last Jonger than the normal lifetime of a SCOR WG.  Accordingly, the
1994 General Meeting will discuss a new mechanism which will permit the continuing sponsorship and oversight
by SCOR of a longer-term activity such as ATOC without the substantial ﬁnmcul and personnel commitment
such as are required by programs like JGOFS and GLOBEC.

“Joint Global Ocean Flux Study (JGOFS)

Details of the JGOFS program have been given at several IOC meetings in the past few years. JGOFS
is now well-advanced, with ongoing process studies in the Bquatorial Pacific Ocean, Arabian Sex and the
Southern Ocean. The Executive Director of SCOR will be pleased to supply JGOFS Reports and other
information to parilcxpants in the 10C Executive Council meeting.

The assistance and support of the IOC in organizing a training course on the methods for making the
JGOFS Core Measurements, which took place in Mombasa, Kenya last November, was much appreciated by
SCOR. This workshop providd training to about 18 scientists who will participate in the JGOFS Arabian Sea

program.

In relation to GOOS, the existence of a number of JGOFS Time Series Stations should be taken into
account. JGOFS time series studies provide full seasonal coverage over several years for measurements of key
properties and processes. Since research cruises for intensive study are generally limited to a few weeks, time
series observations are essential to give flux estimates free of seasonal bias - and (o reveal other patterns of long-
term variability. Thus the time series data sets play a vital role in assisting model developmént, by constraining
parameter values and providing data for model testing and validation. JGOFS time series stations off Hawaii
and Bermuda were both established in 1988, with monthly sampling according to internationally agreed
protocols, Data reports are published annually, and those observations will be continued until at least 1998 (with
some upgrading; e.g., with regard to increased use of automated sensors for continuous measurement of pC0,,
nutriénts and other variables),
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Additional JGOFS time series stations off Kerguelon Island (South Indian Ocean/Southern Ocean) and
the Canary Islands are currently being initiated, and are expected to be fully operational this year. Observations
at the Kerguolen site will build on a background of WOCE measurements (since 1990), sediment tmp
deployments (since 1992) and other relevant studies in the region. Time series stations provide ideal sites for
sampling the marine atmosphere and thus interaction with IGAC. This has already been initiated at Bermuda,

SCOR urges the planners of GOOS to look at the feasibility of ensuring the continuing maintenance of
the time series stations after the end of the JGOFS program late in this decade.

Other SCOR activities:

A full list of the current SCOR subsidiary bodies is given below:

WG 86 Ecology of Sea Ics (with SCAR and AOSB)
WG 89 Sea Level Rise and Erosion of the World's Coastlines (with 10C)
WG 93 Pelagic Biogeography (with IOC and ICES)
WG 95 Sediment Suspension and Sea Bed Properties
WG 96 Acoustic Monitoring of the World Ocean (with 10C)
WG 97 Physiological Ecology of Harmful Algal Blooms (with 10C)
WG 98 Worldwide Large-scale Fluctuations of Sardine and Anchovy Populations (with I0C)
WG 99 Linked Mass and Energy Fluxes at Ridge Crests
WG 100 Sediment Coring for International Global Change Research
WG 101 Influence of Sea State on the Atmospheric Drag Coefficient (with I0C)
" WG 102 Comparative Salinity and Density of the Atlantic and Pacific Ocean Basins
WG 103 The Role of Wave Breaking on Upper Ocean Dynamics
JGOFS Joint Global Ocean Flux Study, Scientific Steering Comumittee
GLOBEC Global Ocean Ecosystem Dynamics - Scientific Steering Committee (with I0C, ICES and
PICES)
GOEZS ad hoc Working Group on the Global Ocean Euphotic Zore Study (with IGBP and WCRP)

Finally, participants are reminded that SCOR has a long-standing program of providing travel grants
to marine scientists from developing countries who wish to participate in scientific meetings which are either
organized by or cosponsored by SCOR. This progran: is made possible by a grant to SCOR from the US
National Science Foundation. Since the last IOC Assembly, more than 50 oceanographers from nearly 30
countries have received full or partial travel grants.

Additional information on any SCOR activities is available from Elizabeth Gross, the Bxecutive
Director. The SCOR Secretariat is in the Department of Earth and Planetary Science, The Johns Hopkins
University, Baltimore, MD 21218, USA. Tel: 410-516-4070. Fax: 410-516-4019. OMNET: E.Gross.SCOR
InterNet: e.gross.scor@gateway.omnet.com



