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I10C-WMO-CPPS/El Nifio-VI/3
1. OPENING

The session was declared open on Thursday, 24 November 1988 by Captain
Carlos Rari White, President of the National Oceanographic Committee of Chile
(CONA - Comité Oceanogrdfico Nacional de Chile). In his address, the President
of CONA, who noted that this was the first session of the Joint Working Group
(JWG) in Chile, drew attention to his country's active participation from the
time that this regional co-operation mechanism was created in 1977, and to its
importance as a link between the Regional Investigation of the Phenomenon 'El
Niffo' Programme (ERFEN) and the global Tropical Oceans and Global Atmosphere
project (TOGA) and the World Jcean Circulation Experiment (WOCE).

Dr Fernando Robles, IOC Senior Assistant Secretary and Technical
Secretary of the Joint Working Group, stated that the Group's terms of
reference were still fully valid, particularly as regards the global
programmes referred to. He highlighted the exemplary collaboration between the
intergovernmental organizations that made up the JWG and expressed warm thanks
to the National Oceanographic Committee of Chile, the local organizers of the
session, for the excellent facilities that had been provided.

Participants met at 9 a.m., that day under the chairmanship of Dr David
Enfield, Chalirman of the Joint Working Group, in the Auditorium of the Hotel
San Martin, Vifia del Mar, Chile.

The list of participants is contained in Annex III, and a 1list of
acronyms and abbreviations appears in Annex 1IV.

2. ADMINISTRATIVE ARRANGEMENTS

2.1 Adoption of the agenda

The Joint Working Group adopted the provisional agenda without
amendment. The agenda, as adopted, is set out in Annex I.

2.2 Designation of the Rapporteur for the session

The Joint Working Group designated Professor Sergio Avaria {(Chile) as
Rapporteur for the session.

2.3 Conduct of the session, timetable and documentation

The Technical Secretary explained the working arrangements for the
sesslon, proposed a timetable of activities and briefly reviewed the
provisional 1list of documents,

3. REVIEW OF INTERSESSIONAL ACTIVITIES

3.1 Report of the IOC Secretariat

Notwithstanding the severe financial constraints affecting the
Intergovernmental Oceanographic Commission (I0C) on account of the shortfall
in contributions to Unesco's regular budget, it had continued to provide
considerable technical and financial assistance to the scientific programmes
in the South Pacific system being organized in conjunction with the Permanent
Commission for the South Pacific (CPPS). Co-operation arrangements had been



10C~WMO-GPPS/EL Nifig»VI/3 ~ page 2

facilitated by the establishment, in 1986, of the IOC Secretariat for the Sub-
Commission for the Caribbean and Adjacent Regions (IOCARIBE) in Cartagena de
. Indias, -Colombia,  This: initial IOC Regional . Secretariat had . been. made
responsible ; for-.the; follow-up and management, of the many activities. being
" earxied. out ;in conjunction with the CPPS for.the South-East Pacific region. "
VIId q tarodd Lol oods ) E s
t:- ~In the:context- of activitiea of. interest to the JWG, mention was made of
those. relating to_thg_IOC programme on Ocean Processes and Climate (OPC). As
regards. the regional components of that programme and notwithstanding the fact
that many activities were being carried out under bilateral agreements,:. an
excelleut level of co-ordination and ‘consultation was being maintained,
through the SCOR-IOC Committee on Climate Changes and the Ocean (CCCO), in
respect of the TOGA and WOCE projects. As regards the latter project, the JWG
Secretariat had recently initiated a process of frequent consultations with
the WOCE International Planning Office situated in the United Kingdom. As a
result of this, IOC had been able to provide assistance for the attendance of
experts from Colombia, Peru and Chile at a WOCE Regional Planning Workshop
held in the Oceanographic Institute of the University of Sdo Paulo, Brazil
(July 1987) and at an IOC Expert Meeting and Workshop on Ocean Dynamics and
Climate held in Buenos Aires, Argentina (July 1988),

In terms of specific support in developing the ERFEN programme, the IOC
had provided assistance for the attendance of six oceanographers from the
region at the sixth session of the Scientific Committee for that programme
(Lima, Peru, June 1987) and of a similar number of experts for the seventh
session of the ERFEN Scientific Committee held recently. The IOC contribution
to the continued publication of the bilingual ERFEN Bulletin (English,
Spanish) issued by the CPPS was now being placed on a regular footing; this
contribution had been temporarily suspended in 1987 because of the financial
constraints already referred to.

The operation that had perhaps called for the most closely concerted
action between the CPPS Secretariat in Bogotd and the IOC Secretariat for
IOCARIBE in Cartsgena de Indias, had been the securing of UNDP approval for
the UNDP/IOC/CPPS Regional Project on Monitoring and Prediction of the 'El
Niffo' Phenomenon in the South-East Pacific: Application to Development
(Project RLA/88/010). In order to maintain this regional project in the list-
of approved initiatives for the Fourth Cycle Funding Programme of UNDF
(1987-1991), it had been necessary to make many adjustments in the respective
project document and considerable negotiations had been involved. Although the
figure finally approved by UNDP ($203,700) was somewhat lower than that
requested in the successive versions of the project, the final amount assigned
represented the culmination of hard negotiations carried out jointly by I[OC
and CPPS vis-a-vis the UNDP authorities.

As regards Lhe regional aspect of the 10C-FAO joint programme on (icean
Science in Kelation to Living Resources (OSLR) and its linking witk the
biological component of the ERFEN programme, implementation of the SARP
projects under the International Recruitment Programme (IREP) which were
proposed for the region had suffered delay in comparison with similar
expcriments being carried out elsewhere. However, preliminary conversations
were under way for the carrying out of a comparative pilot experiment on
recruitment among clupeoid populations in the northern aund central-southern
zone of Chile, with the support of the local fishery industry. A second OSLR
subprogramme concerning phytoplankton proliferation and red-tide phencmena was
at the implementation stage following a symposium on the theme held by the IOC
in Takamatsu, Japan, in November 1987,
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3.2 Report of the WMO Secretariat

The report on WMO activities carried out between JWG sessions was
presented by the WMO representative, Mr Fernando Guzmin of the Ocean Affairs
Division of the World Weather Watch Department of WMO. He reaffirmed WMO
support, within the 1limits of available funds, for JWG activities and
countries taking part in ERFEN. He drew attention to the proposal, recommended
at the previous session, to the effect that two meetings of a similar
character might be held one after the other, thus enabling savings to be made
by Member States and organizations alike.

The Joint Working Group welcomed and endorsed the initiative of the CPPS
Secretary-General which had led the WMO Executive Council, at its thirty-ninth
sesslon, to authorize the WMO Secretary-General to draw up, having regard to
the objectives and functions of the CPPS, a formal working agreement between
the two bodies, The full text of that agreement was distributed as an annex to
the report submitted by the WMO Secretariat.

The Joint Working Group noted the more important themes that the IOC-WMO
Joint Working Committee for IGOSS would consider at its fifth session to be
held in Paris from 14 to 23 November 1988; these included the General Plan of
1G0OSS, ways in which the availability of observations of the BATHY/TESAC type
could be improved, the necessary codes for the transmission of IGOSS programme
data, the new generation of oceanographic satellites, the axpansion of the
Specialized Oceanographic Centres (SOC), new IGOSS products, IGOSS regional
involvement, and the training and technical assistance programme.

The Joint Working Group noted the current situation as regards the
Drifting Buoy Programme under which 16 countries were implementing programmes
in support of a serles of operational scientific research activities, of
meteorological as well as oceanographic scope; these included the World
Weather Watch, the World Climate Research Programme, IGOSS, WOCE, TOGA and
others. Most of the data provided by the buoys was transmitted through the
Argos Data Collection and Platform Location System installed in one of the
National Oceanic and Atmospheric Administration (NOAA) satellites, operated
jointly by the Argos service and the NOAA. During 1988, Argos system users had
contracted 68l.5 Platform Terminal Transmitter Years for data location and
collection services.

According to the Argos service report for August 1988, 608 buoys were
transmitting their data via this system; 161 of these also entered thelr data
in the Global Telecommunication System (GTS) using the DRIBU code, these data
being collected at the Paris Regional Telecommunication Hub (RTH). The WMO
representative also stated that the Marine Environmental Data Service, Canada,
had set up a permanent data archive centre which had been granted the status,
within the I0C, of a Responsible National Oceanographic Data Centre .(RNODC)
for information transmitted by buoys. This centre did not transmit data in
real time via the GIS and he emphasized that many buoy operators did not agree
that their data should be entered in the data bank set up by Canada. Besides
the drifting buoys referred to, there were 114 moored buoys and 80 platforms
operated by 11 countries. The  latter transmitted their data via geo-statiomary
satellites; ‘data inserted .in the GTS system:were sent in SHIP code.

.. ». The Joint -Workimg::Group was 'informed“.that ‘during the thirty-seventh
session of the WMO: Executive Council, . held-in June "1987, it .had been decided
to sponsor a Drifting-Buoy Co-operation Panel. (DBCP) with the aim of improving
co-ordination and co-operation between the drifting-buoy programmes which also
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provided support for the programmes previously alluded to; the IOC Assembly
had subsequently accepted the WMO invitation to co-sponsor this Panel, which
had a Technical Co-ordinator operating in Toulouse, France.

The Joint Working Group was informed that over the past ten years a
series of automated shipboard systems had been developed for the observation
and transmission of meteorological and oceanographic data. The most frequently
used was the Shipboard Environmental Data Acquisition System (SEAS)
manufactured by the United States of America. Similar systems produced by
other countries also existed and were being installed in Voluntary Observing
Ships (VOS). Over 200 of these ships were now equipped in that way and the
number was constantly increasing. The JWG agreed that the more widely this
type of system was employed, the greater the improvement would be in the
quality, quantity and availability of both meteorological and oceanographic
data which would be transmitted via the GTS and, hence, be accessible to
Member States,

As regards the avallability of data of the BATHY/TESAC type, the JWG
noted that an average of over 140 BATHY/TESAC reports were transmitted daily
through the GTS. The WM? reprecentative was disturbed to see that, of these,
only 10 or 12 originated in the Southern hemisphere and that this imbalance
appeared to be worsening, despite the new XBT lines that had been established,
particularly through the TOGA programme. He pointed out, moreover, that this
might be the result of an 1insufficient number of coastal radio stations or
jrregularities in the national GTS circuits; it might also be due to the lack
of lInternational Maritime Satellite Organization (INMARSAT) stations in the
Southern hemisphere. He also informed the meeting that the WMO Commission for
Marine Meteorology was currently engaged in efforts to increase the number of
coastal radlo stations and to improve existing stations so that a greater
number of BATHY/TESAC and SHIP type messages might be received, particularly
in the Southern hemisphere, and the efficiency of data transmission between
these stotions and the GTS circuits increased, having regard to the fact that
only 33 per cent of coastal radio stations available to accept meteorological
messages from ships also accepted oceanographic messages without cost to
ships.,

The Joint Working Group noted the statistics on the contribution of
BATHY/TESAC reports from South American countries for the period 1977-1987
which weire transmitted through the GTIS, prepared in accordance with monthly
data supplied by Argentina (and, since 1987, by Brazil as well). The JWG noted
regretfully that during 1985 not one of the observations made succeeded in
being transmftted via the GTS; the improvement in these activities that was
now being achieved was due apparently to the results of close collaboration
between IGOSS -and TOGA.

The Joint Working Group was informed that all the WMO Regional
Associations had adopted, during their most recent meetings, resolutions
concerning the regional development of IGOSS and that, in particular, Regional
Association II1 (South America) whose meeting had taken place in Lima in 1986,
had noted with disquiet that support for the IGOSS programme within the region
continued to be confined to a small number of countries and that the number of
BATHY/TESAC observations was extremely limited. Tt had noted nevertheless that
there were a number of members in the region with the capacity for carrying
out observations of the BATHY/TESAC type but they were not doing so; it urged
them to make full use of this capacity, including active participation din
development of the accelerated phase of IGOSS,
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The WMO representative also referred to the WMO Second Long-term Plan in
terms of the activities forer.en under it for the next decade which were
closely related to ocean processes in the Pacific Ocean and other oceans, to
the monitoring and better understanding of the 'El Nifio' phenomenon and
climatic varlability associated with Southern oscillation. He emphasized the
need tc¢ strengthen joint IOC-WMO action within IGOSS as well as Joint Working
Group activities concerning 'El Nifio'.

As regards the TOGA project, the JWG was informed that since 1984 over
100 buoys for the measurement of atmosphere pressure and air and sea-surface
temperature had been deployed in the Southern hemisphere oceans in support of
the TOGA programme. Fifty of these were supplying data on a routine basis
through the GTS. The JWG also noted that the XBT natwork set up under the TOGA
project in the tropical Pacific consisted of over 20 ship-of-opportunity
lines, the criterion for the selection of vessels being the need to ensure
minimum average coverage of at least one ship per month. Observations were
transmitted in real time as part of IGOSS, eilther via satellite or radio; the
ERFEN countries were also transmitting XBT type observations carried out
along west coast sectors of the Central and South American continent in
delayed time.

The WMO representative pointed out that the seventh meeting of the TOGA
Scientific Group, which had met in Australia from 11 to 15 July 1988, had
agreed that it was essential for XBT data to be exchanged internationally on
the nearest possible real-time basis so that the possibility might be explored
of transmitting at least some of this information through the GTS.

The Joint Working Group was pleased to note that as from the current
year, the TOGA Marine Climatology Data Centre, installed in the Marine
Information and Advisory Service of the British Meteorological Office
(Bracknell), had entered its operational phase, as had the International TOGA
Project Office in the WMO headquarters in Geneva.

3.3 Keport of the CPPS Secretariat

Activities carried out by the CPPS Secretariat concerning investigatior
of 'El Nifio' and its social and economic effects during the intersessior
period were malnly as follows:

The sixth session of the ERFEN Scientific Committee took place in C .ao,
Peru, from 22 to 26 June 1987, at which the characteristics of tt 1987
moderate 'El Nifio' were established. As practically the whole of 1987 .d been
marked by anomalies following a reactivation of 'El Nifio', the CPPS had held
an emergency meeting in Guayaquil from 3 to 5 December 1987 with the notable
participation, via telex, of Dr Klaus Wyrtki of the University of Hawail and
Dr Forest Miller of the Inter-American Tropical Tuna Commission, in response
to an invitation by the CPPS Scilentific Secretariat,

Following these two meetings relating specifically to ERFEN, the CPPS had
organized the 'International Symposium on Living Resources and Fisheries in
the South-East Pacific', co-sponsored by CPPS/FAO/UNEP/IOC/CEE and other
regional institutions. This symposium, attended by over 250 participants, was
held in Vifia del Mar from 9 to 13 May 1988. On the subject of 'Living
Resources and their Environment', studies were discussed which dealt with
structural aspects, ocean and climatic processes, and 'El Nifio' in relation to
living resources.

The CPPS Secretariat had also orxrganized a Technical Consultative Meeting
on the Socio-Economic Effects of 'El Nifio' in the South-East Pacific which was
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held in Guayaquil from 17 to 21 October 1988, An outline project was drawn up
which focused on evaluation of socio-economic impacts, the prevention and
nitigation of disasters, and the turning to account of positive effects. It
was hoped that international funding agencies such as the Inter-American
Development Bank (IDB) and other organizations might support this project
which was @sgential to the South-East Pacific countries.

Finally refereunce was made to the seventh session of the ERFEN Scientific
Committee which had been organized by CPPS in conjunction with I0C and WMO and
with the support of CONA (Chile). This meeting had been held from 21 to
23 November 1988 1in Viha del Mar, the main outcome of its work being the
characterization of meteorological, oceanographic and biovlogical-fishery
conditions for 1988; the drawing up of an ERFEN Plan of Action for 1989; and
discussion of possible ways of improving the data exchange system. As regards
the latter peint, the Secretary for Scientific Affairs of CPPS, Co-ordinator
of ERFEN, meutioned two facilities that currently existed - the ERFEN Bulletin
which was 1ssued regularly, and the Climate Analysis Bulletin. He indicated
the importance of overcoming obstacles and seeking new and more rapid channels
for the dissemination of meteorological and oceanographic data.

In conclusion, he 1referred to the satisfaction of participants,
particularly the ERFEN co-ordinators, at the important contribution to the
meeting of the Scientific Committee made by the I0C and WMO co-sponsors and to
that of the representatives of the United States of America, the Federal
Republic ot Germany and the People's Republic of China.

The co~ordinators of the Working Groups on Meteorclogical, Oceanography
and Biology at the seventh session of the ERFEN Scientific Committee then
presented summaries, established on a regional basis, of the respective
investigations carried out by the ERFEN countries during 1987-1988,

The Joiut Working Group noted with satisfaction the reports submitted by
the three co-spensoring organizations, At the same time it drew attention to
the quality of the regional conspectus produced at the CC~ERFEN session and
presented by the respective cou-ordinators.

4. GLOBAL INVEST1GATIONS RELEVANT T0O THE SOUTH-EAST PACIF1C REGION

4.1 Tropical Ocean and Global Atmousphere project (TOGA)

The general theme of the importance of global investigations such as TOGA
and WOCE for the ERFEN reglon was introduced by the Chairman of the Joint
Working Group. He drew attention to the possible and important interuaction
between the 1interannual time-scale and the ten-year and hundred-year
tine~-spans. Various ongoing investigations baced on data which enabled the
probable occurrence of the 'El Nifio' phenomenon over the last four or five
centuries to be determined were referred to, as were coupled numerical models.
The latter Lad suggested the possibility that dinterannual wvariability,
e.g. the frequency and Intensity of 'El Nifio' events, responded to underlying
climatic parameters which varied according to a much longer time-span, The
observations quoted clashed with what had occurred over the last 500 years,
which 1included the ‘'little ice ages' of the sixteenth, seventeenth and
eighteenth centuries. However, the weighing of evidence indicated that the
corresponding interannual variability would not have been significantly
different from current verjiability if statistics over one or more centuries
were averaged out. None the less, he reilterated that these long time-scale
studies had shown at least two trends of immediate importance for ERFEN and
TOGA:
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(1) over a perlod of 450 years, the most frequent interval between
successive occurrences of 'El Nifo' of a strongly marked kind
(1957-1958, 1972, 1982-1983, etc.) was seven years; and that

(1i) the shortest intervals between those strongly marked episodes
occurred at the end of the century (e.g. the present time),
statistics reflecting an  important centennial fluctuation
accordingly.

As a corollary to this introduction, a clearly statistical inference
could be drawn to the effect that in 1990 the beginnings would be seen of an
'E1 Nino' occurrence of the strongly marked type, with a fairly high index.
The ERFEN programme should therefore take appropriate precautions in regard to
monitoring, preventive and warning measures during 1989, particularly towards
the end of the year.

The Chairman of the WG went on to refer to the current stage of
implementation of the TOGA project 1in the ERFEN region. He described the
characteristics of the TOGA-USA programme in the Fast Pacific which consisted
essentially of a single project being carried out through the Atlantic
Oceanographic and Meteorological Laboratory (NOAA/AOML, Miami) under che
direction of Dr David Enfield and Dr Donald Hansen. With the &aid of regional
bodies, environmental monitoring was being carried out, measurements of two
kinds being transmitted in real time via Geostationary Operational
Enviroumental Satellites (GOES): (a) sea level, sea-surface temperature and
meteorological parameters, all measured in fixed coastal and island stations
by means of Data Collection Platformeg (DCP) (Enfield); and (b) sub-surface
data (XBT) collected by ships~of-opportunity (Hausen).

Fixed stations were of three types: marigraphic, meteorological and fixed
buoys. The marigraphic stations consisted of various DCF of the Handar nake
which measured and transmitted sea level and air- and sea-surtace temperatures
at intervals of three or four hours. They were located (from north to south)
at Baltra Island, Libertad, Lobos Island, Callao, Arica, Caldera, San Felix
Island, Easter Island and Valparaiso. Because of the form of the South
American continent and the location of Faster Island, the Handar stations wer-
very well placed for defining the geostrophic circulation of the South-E:
Pacific gyre, distinguishing the continental series from the island ser?! .
The dynamic height difference thus established was of the order of 30 em ad
the interannual variation was estimated at least 10 cm., this being sily
detectable by marigraphs. Another probable use of marigraphic data - fc these
were received in real time -~ was in carrying out intensive monituring at
monthly, or shorter, intervals, establishing specfal indices based on sea
level and temperatures. These would be of greatest importance in the platforms
in north Peru and Ecuador, where the initial arrival of Kelvin waves
associated with the beginning of a 'El Nifio' episode could be detected, and
this information disseminated by means of a warning system.

Meteorological DCP were of the Synergetics make and were located in
Talara, Lobos Island, Callao and San Felix, with a back-up maintained in
Valparaiso., They measured winds, ailr temperature, barometric pressure -ond
solar radiation. Special attention was drawn to the Talara station which had
functioned extremely well; 1t was:' situated in a zone of frequent
meteorological disturbance during the occurrence of 'El Nifio'. The San Felix
station and the nearby meteorological buoy were also highlighted, for they
were located 1in a data-sparse zone where it was believed that important
anomalies occurred on the eve of a typical 'El Nifio' Southern Oscillation
(ENSO) episode.
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XBT sampling routes in the East Pacific were indicated, and attention
drawn to graphics showing the distribution of data relating to Peru over a
35-year period (1952-1987). The Chairman of the JWG emphasized the importance
of processing data for subsequent analysis; this would contribute to the
building up of a regional data base and the establishment of a climatology of
the sub-surface thermal structure. He highlighted the efforts currently being
made by Dr Pablo Lagos (Instituto Geofisico del Peru - IGP) and Dr Donald
Hansen (NOAA/AOML) to achieve this with the Peruvian data and stressed how
important it was for this work to be extended to the rest of the ERFEN region.

The final point made by the Chairman referred to plans to instal new DCP
equipment in Coco Island (Costa Rica) and Malpelo Island (Colombia). The
Colombian location was of considerable importance for the region, for
sea~level differences measuired by existing continental stations in
Buenaventura and Tumaco would give a very good definition of the variability
of the Colombia Current, which had & very marked annual fluctuation and
affected the whole of the Panama basin.

The Colombian .delegation expréssed its country's interest in partici-
pation in the TOGA project, which the Colombian Oceanographic Commission had
been developing through contacts with the NOAA/AOML, Miami. The so-called
TOGA-Malpelo project would be implemented during 1989 and NOAA/AOML partici-
pation would be supported through 7T0GA. The project's main objective was study
of the environmental variations associated with the 'El Niho' phenomenon and
of thelr effects on world climate. The project included the installation of an
automated tide-gauge system in Malpelo Island and two digital marigraphs in
Buenaventura and Tumaco; the deployment of a number of XBT sensors which would
be launched from Colombian shizns; and funds for the publication of finds in
scientific journals. The Colombian contribution would take the form of
cruises, data being coliected by weans of XBT, CTD, etc., between
Buenaventura, Tumaco and Malpelo TJTsland, and the provision of monthly
marigraphic data and peviodic marigraph measurements. Colombia would also
provide technical and scientific personnel to carry out the proposed
activities and the research that would ensue. The JWG drew attention to the
benefits that the ERFEN programme would derive from the Malpelo Island
automated station, It would also be of fundamental importance for the IGOSS
programme on sea-level measurement and also for tide prediction at the
Colombian level.

Professor Chenglan Bao (People's Republic of China) stated that
neteorologists and oceanographers in his country were extremely interested in
tlie 'El Nifio' phenomenon f{rom the theoretical as well as the practical
standpoint, because of the serious impact of this phenomenon on the global
climate and,” more especially, on China's climate. Considerable climatic
anomalies were recorded in China, for example, following the 1982/1983 'El
Nifio'.

China and the United States of America were carrying out joint
investigation of ocean-atmosphere interaction related to 'El Nifio' in the West
Pacific. A State Oceanographic Administration (SOA) research vessel carried
out cruises in the West Equatorial Pacific twice a year with invited American
scientists aboard. The f£ifth cruilse was currently taking place,

A CPPS delegation had visited the SUA 1in September 1987 while a SOA
delegation had paid visits to the CPPS and the four Member States in 1988. A
scientific co-operation agreement had been signed in 1987; the first project
under this agreement was one concerning 'El Niffo'. The SOA had suggested that
four CPPS scientists should come to China in 1989, take part in a month's
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cruise, and then remain in Beljing for two or three weeks to analyse data., In
1990 two or three Chinese scientists would visit CPPS countries for the same
purpose.

The Chinese delegation proposed that travel should be financed by
international organizations, such as the 1I0C, while the scientists'
subsistence expenses should be met by the respective countries.

Dr James 1., Buizer (United States of America) stressed the importance for
the countries represented at the present meeting of the setting up of the
International TOGA Project Office in Geneva. He went on to speak of the recent
establishment of the Intergovernmental TOGA Board (ITH). This Board, which was
made up of representatives of 16 Member States, met each year with the aim of
co-ordinating the vavious support requirements of the countries taking part in
TOGA. The Board also served as a forum where countries could indicate national
investigation commitments in regard to the 'El Nifio' phenomenon. Finally he
stated that the second meeting of the Intergovernmental Bvard would be held in
Geneva from 2 to 5 December 1988 and invited participants to request any
information they might require concerning the outcome of that meeting.

Dr Christian Henin (France) stated that French oceanographers were
involved in Pacific Ocean studies through centres located in Noumea (New
Caledonia) and Papeete (Tahiti).

Within the context of TOGA, France carried out a twice-yearly transect in
the West Pacific along 165°E, from 10°N to 20°S.

Since 1984 considerable interannual variability had been observed in the
thermal and saline structure. Dynamic height had fallen by over 20 dyn.cm. in
the West Pacific during 1987 at the same time as ERFEN countrieg had observed
signs of the 'El Nifio' phenomenon.

France had also developed a network of ships-of-opportunity which carried
out surface observations covering temperature, salinity, chlorophyll and
zooplankton. SURTROPAC (Survey of Tropical Pacific) had begun these
observations in 1969. Sub-surface thermsl structures had also been observed
since 1979 by means of XBT. The main findings concerned evaluation of zonal
transport 1in the tropics, especially during the )982/1983 'El Nifio'. The
network covered the whole of the Tropical Pacific and the extreme north of the
'El Nifio' 3 Area; it was sampled on a monthly basis along the Panama-Tahiti
shipping lane. It was hoped in future to commence observations betweern
Valparaisv and Papeete in co-operation with Chile.

It had been shown that in the Central and West Pacific drastic changes
occurred in thermal structures during the 'El Nifo' phenomenon bhecause of
changes in winds and wind intensity and in the position of the South Pacific
Convergence Zone (SPCZ); these, 1in turn, produced very marked changes in
surface salinity. One of the findings of these studies was that the indication
of the 'El Nifio' was very marked in the equatorial zone of the whole of the
South Pacific.

Understanding of long-term changes required close collaboration between
scientists in all the Pacific countries. In this connection Frauce was to hold
a TOGA meeting in May 1989 at the Noumea Centre which would focus on the
results, in terms of observations and theories, of the first four years of the
TOGA project. This meeting would not be strictly limited to the West or
Central Pucific since studies were of wider scope.
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4.2 Vorld Ocean Circulation Experiment (WOCE)

The Technical Secretary, after reminding participants of the main
objectives of the World Climate Research Programme (WCRP), described in more
detail the aims and purposes of this world experiment, its programme of
observations, observation systems and data management. he highlighted the
significance of the International WUCE Scientific Conference (Unesco, Paris,
28 November-2 December 1988) in regard to the complete review of the WOCE
implementation Plan, and the importance of active participation by countries
in the South-East Pacific region in order to ensure that all their interests
were represented adequately. He reiterated the need to provide clarification
during that conference concerning the Institutional co-ordination mechanisms
(intergovernmental or otherwise) at the world and regional levels. The
Technical Secretary went on to comment on the recommendations of the IOC
Expert Consultation and Workshop on Ccean Dynamics and Climate in South
America held in Buenos Aires, Argentina, from 18 to 22 July 1988,

Several delegations and the CPPS representative expressed their interest
in a number of aspects of the Technical Secretary's statement on WOCE. The
major subjects of concern were the level of resources available for this
large-scale experiment; its relationship with the TOGA project; regional and
global co-ordination (intergovernmental or otherwise); and its relevance to
the ERFEN programme.

5, REQULREMENTS FOR ONGOING AND PLANNED ACTIVITIES
5.1 Monitoring and Prediction of the 'El Nifio' Phenomenon in the

South—Eas;_'Paclfic: Applicatiph to Development (IOC/CPPS regional
project supported by UNDP and other sources)

The Technical Secretary Introduced this agenda Jjtem, noting that the
subject had been reviewed in detail at the seventh session of the ERFEN
Scientific Committee held o few days earlier. The ERFEN Scientific Committee
had approved Recommendation CC-ERFEN VII.8 on this subject.

The delegation of Chile reaffirmed its support for Project RLA/88/010
while expressing ccncern at the drastic reduction in the funds assigned by
UNDP &and requesting a modification to paragraph 1.8 of the project document to
the effect that this proposal complemented the ERFEN programme and did not
represent its continuation.

The WMO rep:iesentative referred to the multidisciplinary character of the
project and asked that the contribution and participation of WMO should be
jocluded in future initistives of this type.

The Joint Working Group approved Recommendation 'El Niflo' VI.1.

Professor Wolf Arntz (Federal Republic of Germany) provided information
concerning a complementzry proposal on comparative regional investigation of
the biological effects of the 'El Nifio' phenomenon in the coastal ecosystem
along the west coast of South America.

The aim was to carry out comparative investigatjions concerning the inpact
of 'El Niflo' at different latitudes of the west coast of South America in the
area most affected (Buenaventura - Antofagasta and the Galapagos) and the
mechanisms that caused these effects on species or communities In these zones.
As was kunown, the whole of the Humboldt Current area had fauna and flora that
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were, to a certain extent, common. Although admittedly they were not the same
specles, they were often specleg that were very close to being a genus. It had
been observed that the effects of 'El Niffo' could be very different, for in
the north the impact was greater than in the south as regards mortality and
proliferation. However, 1n many cases the data collected by different
scientists were not comparable, varying as they.did in time and space, iun the
vertical as well as the horizontal sense. Furthermore, althcugh effects were
clearly visible, in many cases no experiments had been carried out to identify
the most important ecological factor involved.

In order to tackle the problem, the data collection system in the various
centres had to be improved or intercalibrated and experiments should be
launched to see in what form the 'El Nifio' phenomeuon was affecting the area
and not simply to record the eftects (although a fuller inventory of effects
was necessury).

The first step would be the holding of a workshop in which groups would
discuss methodology, recommend the form that investigations would take arnd
define final projects and the most wurgent requirements of co-ordinated
research (involving specialists in study of the benthos, plankteon, algology,
fishery biology, ornithology and mammology, with the support of marine
chemists working on nutrients).

The tentative date for the Workshop was 19 to ?7 September 1989 and it
would be held at the Charles Darwin Station, Santa Cruz, Galapagos, Ecuadcr.

Delegations from the ERFEN countries expressed unanimous support for the
proposal by the Federal Republic of Germany and offered the fullest possible
co-operation in the venture.

The JWG stressed the advantages that joint CPPS-IOC sponsorship
represented for effective regional cc-ordination,

5.2 Regional Component of the 10C Global Sea-level Observing System
(GLOSS)

At the request of the Joint Working Group Officers and in the light of
his recent experience as IGOSS Operations Co-ordinator and IOC Technical
Secretary, Mr John Withrow of the delegation of the United States of America
introduced this agenda item.

He reviewed the present state of IGOSS development ai the global level
and its relationship with compounents 1in the South-East Pacific region. He
noted that over 50 Member States had incorporated IGOSS stations 1in the
programme at the global level and that all the Member States in the ERFEN
region were implementing GLOSS stations which were providing the respective
data. He also mnoted that a GLOSS station had been brought into service
recently by Chile in San Felix island.

The Chairmar of the JWG then gave a brief description of the TOGA
sea-level mcasurement system and was followed by the delegates of Chile,
Colombla and Peru who provided information on their countries' contributions
to GLOSS. .

'As regards the Malpelo Island project referred to by Dr Fnfield in his
statement, Columbia was asked by the JWG to bring this station into the GLOSS
system as soon as it became operational.



10C-WMO-CPPS/E1 Nifio~VI/3 - page 12

The Chairman of the JWG then referred to the results of the meeting of
the Committee for the International Association for the Physical Sciences of
the Ocean (IAPSO) concerning the geodesic control of marigraphs, which had
taken place from 8 to 10 November 1988 at the Woods Hole Oceanographic
Institute, with the co-sponsorship of NOAA. The meeting had dealt with aspects
of geodesy, tectouics, geomagnetism, geophysics, physical oceanography,
altimetry by satellite, absolute gravity, modelling of the geoid, and other
matters relevant to the question of sea-level measurement. The main feature in
the technical specifications recommended was that the principal reference
framework should be based on the norms of the Tnternational Earth Rotation
Service (IERS). Dr Enfield reiterated the need for, and potential importance
of the application of these methods for the levelling of the regional
tide-gauge system, Including the possibility of recovering information for
long-time series from historical records.

5.3 Regional Component of the IOC-WMO Integrated Global Ocean Services
System (ILGOSS)

Mr gohn Withrow was also invited to introduce this agenda item,
particular emphasis being placed by him on the 1G0OSS programme for sea-level
meusuremnent in the Pacific basin. He noted that as a result of a recent
recommendaticen by the 10C-WMO Working Committee for IGOSS, the pilot project
for sea-level measurcment in the Pacific had been upgraded to the status of a
permanent operation., On this same subject, he also referred tc the Committee's
action tc develop a flexible code scheme; the first parameter of this new
scheme to be established was that relating to sea-level codes.

Mr Withrow then went on to describe the state of implementation of the
BATHY/TESAC Observation Progranme. He noted that in the South-East Pacific
region sampling arrangements were particularly lacking, even to cover basic
investigation neeas. He urged Member States in the region to step up their
efforcs to increase their BATHY/TESAC reports. He informed participants that
160SS had implemented the TRACKCOD support code for measurements gathered
along shipping lanes. He urged Member States to use this regional and global
programme code. Mr Withrow then reviewed the regional situation of the ships-
of -opportunity component.

The delegations of Chile, Colombia and Peru gave details of their current
efforcs under the BATHY/TESAC prograrme. These statements were followed by a
full discussion concerning the urgent need for the exchange of XBT data so as
to enable integratea regilonal 'products' to be developed on the basis of this
intormation,

Concludinyg discussion of this agenda item, the Technical Secretary gave
preliminary information concerning an TGOSS proposal keyed to the interests of
the fishing industry. 1t was based on a number of previous recommendations
made by the Working Group for IGO0SS. As an initial step Chile had been
selected as the potential Member State for developing this venture, with a
view fo0 1ts subsequent exteusion to the region. 1he proposal would be
thoroughly reviewea with the competent Chilean authorities during a mission to
that country by the IGOSS Co-ordinator, to take place in December 1988,
Mr Ricardo Kojas, IGOSS focal point in Chile, pointed to the need to channel
this initiative through current implementation arrangements for IC0SS in his
country. Finally the Technical Secretary annovunced that aspects relating to
this proposal would be examined at a symposium on operational occanography for
fisheries to be held in Canada in Uctober 1989 under the joint auspices of the
JOC and the WMO.
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5.4 Regional Marine Observing System Component of the Global Observing
System of WMO

The WMO representative stated that during the Tenth World Meteorological
Congress, many Member States had noted the importance of ocean-atmosphere
interaction studies and their influence on WMO activities, These studies
referred to the exchange of heat, moment, humidity, chemical constituents
(liquid and solid) and gaseous pollutants between the acrmosphere and the
ocean. He also drew attention to the development of coupled ocean-atmosphere
modelling and other aspects of investigation such as those which referred to
the 'El Nifio' phenomenon; these studies had a bearing on a number of WMO
programmes. He added, furthermore, that the Tenth Congress had highlighted
regional activities such as the integrated studies on the 'El Nino' phenomenon
and had agreed that the WMO should, as far as was possible, devote
considerable attention to such activities, particularly those which concerned
operational aspects and marine meteorological services. Similarly, the Ninth
lfeeting of Reglonal Association 111, held in Lima in April 1986, had attached
great 1mportaice to action designed tc equip the region with meteorological
services, particularly through imnprovements in the collection of
meteorological data by vessels, the expansion of marine meteorological
cervices and the introduction of the Port Meteorological Officer system (PMO).
Mr Gugmén referred to the current situation of the regional marine
meteorological system, stating that of the four Member States on the regicn's
west coast, only two had responsibility for issuing bulletins and warnings for
ships at sea and ior providing forecasts for coastal waters; three operated
the PMO system in one or more ports 1in their respective countries; twvo
countries operatea eight coastal radio stationu which accepted SHL1P reports
without cost to ships. Of these seven were located in Chile and one in Peru.
Colombia planned to estublish two coastal stations on each of its ocean
coasts. _

At the fifth session of the Joint Workiug Group mention had heen made of
the lack of etficiency of the GTS system 1in the ERFEN region and
Recommendation 'El Nifio' V.1 had been adopted; this requested the WMO to
support countries in improving the transmission of real-time data through the
GTS. The lack of reai-time data available to marine meteorological services
and for research activities might be due to the influence of the following two
factors: ’

(1) Volume of observations

Under the Voluntary Observing Ship prougremme (VOS), vesse¢ls using ocean
shipping lanes were recruited for the purpose of effecting and transmitting
meteorological and oceanographlc observations. This made an dwmportant
contribution to the Global Observing System of the World Weather Watch and wos
the main source - both currently and for the f{uture - of meteorological
information obtoined from the ocean surface. Use of new technological means
(satellites, automated buoys) supplemented the observations obtained,

In accordance with WMO technical regulations, each Member Stuate should
recruit vessels in its national registers in order to install mobile stations
on board, thus helping to achieve the common aim of ensuring sufficiently
complete ocean coverage. lt was desirable to secure uniform coverage but this
was difficult owing to the very considerable differences in the volume of sea
traffic, which was denser in the Northern hemisphere in comparison with the
tropics and the Southern hemisphere,
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Voluntary Observing Ships were classified under three heads: selected,
supplementary and auxiliary., In the four FRFEN countries only two ships had
been recruited with the result that availability of data in the region was
virtually nil,

One Member State in the region had asked the WMO Secretariat for a study
which would determine the potential availability of SHIP reports in delayed
time; this information was provided by the World Climatological Data Bank
(British Meteorological Service). The study showed that reports in delayed
time from ships in the South-East Pacific were also sparse; a distribution by
Mardsen squares indicating the number of observations in each showed fewer
than ten observations per month in some cases. This same shortfall was
demonstrated 1in a review of data availability carried out in region III
botween 7 and 13 March 1988, And yet there were commercial shipping lanes in
the Pacific Ocean which were extremely busy and they represented an excellent
potential means of increasing the number of observations.

The central component of the IGOSS observing system continued to the
BATHY/TESAC observations, and these represented an important source of the
data covering surface temperature, salinity, currents, etc. which were
collected and exchanged. The total number of BATHY/TESAC observations
exchanged via GTS in 1987 exceeded 56,000 (46,000 in 1986) and figures for
1988 showed constant progress 1in the avallability of real-time data.
Implementation of the TOGA project had made a significant contribution to
obtaining BATHY type information.

Among suggestions for improving the obtaining of observations it was
proposed to appoint Port Meteorological Officers (PMO) in the main ports in
the ERFEN countries. These Officers were essential for they were responsible
for recruitment, the calibrating of instruments on board and collection of the
ships' observation registers.

(11) Data collection system and telecommunication arrangements for data
transmission

Mr Guzmdn pointed out that in the ERFEN region there was no coastal radlo
station north of Callao, which hampered reception of observations carried out
at sea. The ILnternational Maritime Organization (IMO) had adopted the
SAFETYNET system as a requirement for ships from 1992 onwards; this formed
part of the Global Maritime Distress and Safety System. Very successful tests
with this system had been carried out at sea in 1987 with the INMARSAT used
jointly by the IMO, the THO (International Hydrographic Organization), the WMO
and a number of North Atlantic countries.

At the last meeting of Regional Association III, it had been pointed out
that the introduction of INMARSAT would have wide repercussions on Member
States as regards the collection of ship messages, dissemination of their
products, and furecasting and warnings in general.

He stated that there was a total of 20 INMARSAT terrestrial stations and
that only seven of these accepted meteorological bulletins from ships without
charge to them, while only two accepted BATHY/TESAC information. In South
America there were no stations that accepted this type of information. In view
of this situation the following ways of dimproving data collection might be
suggested:
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(a) the establishment of an information station north of Callao to
enable these data to be collected, bearing in mind that countries
requiring aid could apply to the WMO for this through the Voluntary
Co-operation Programme;

(b) the checking of the operation of existiug coast:]l stations to see if
they functioned while maritime traffic was transmitting meteoro-
logical and/or oceanographic observations;

(c) the identification of difficulties that ships might experience in
making contact with these coastal stations.

In regard to Recommendation 'El Nifio' V.1, the linking via the (TS
circuits of National Meteorological Centres with their 1espective Regional
Ceutres had improved, this being carried out at the present time by satellite
or microwave facilities (Santiago-Buenos Aires link). Control exercises for
data transmission were continuing.

A number of delegations stated that notwithstanding the fact that Jinks
existed, data distribution was not always being carried out and this
redistribution process should be checked.

The delegation of Chile informed the meeting that in the past the Chilean
Metecorological Directorate had not been able to provide the meteorological
services that it had wished to do. Chile had requested WMO support in order to
improve them. This operation was in its initial stage of implementation and
two consultants had been requested whose task would be to lay the foundations
for the establishment and regular provision of the information that such a
service was intended to sgupply, and to improve facilities for the reception of
SHIP and BATHY/TESAC messages. Improvements were also being made in the GTS at
the national level, the ultimate aim being the automation of the system. It
wits proposed that ocean cbservation messages received should be immediately
inserted in the GTS instead of belng collected, as occurred at present,
through the Naval Meteorological Service. The consultants wculd also be
required to indicate the best way of using available personnel, and what
contribution would be made by the PMO. They were contident that once the
consultants' task was completed, the activities described would be launched
during the first half of 1989, reaching their culmination during the first
seven months of 1990.

The Chairman of the JWG stressed the enormous interest in the region in
developing capacity for receiving, processing and analysing satellite data,
especially images in the intra-red (thermal) band received from the GOES and
NGAA satellites, and the current and future altiwetric dats provided by
GEOSAT, ERS-~1 and TOPEX., He laid special emphasis on the fact that as ot now
technology enabled a researcher to process and analyse imeges at his own desk
making use of the new PC type World Stations. He pointed out that image
analysis software programmes for this Lype of computer were at the development
stage in many parts of the United States and he believed that they would be
available for the region within a period of one to two years, either
commerciaily or through agreements and exchanges with lsboratories such as the
NOAA/AOML, Miami,

)

5.5 Future regional requirements for 'El Nifio' monlitoring

The Chairman invited DUr Pablo lLagos, Vice-Chairman of the JWG, 4and member
of the delegation of Peru, to describe a regional proposual for the appreciable
improvement of monitoring possibilities in respect of the 'El Nifio' phenomenon
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through the quasi real-time publication of a Climate Warning Bulletin. This
medium of exchange would make use of various information sources operating in
the region and easily accessible to the proposed system.

The Vice-Chairman's proposal led to a wide-ranging and informative
discussion among the delegations and representatives of the organizations
present. The view of the JWG was that the initiative warranted the drawing up
of a pilot project on the basis of the components suggested by Dr Lagos.

The representative of the United States of America offered to exploxe the
possibilities of aid by his country in order to strengthen the regional
electronic system for data transmission so that the distribution of the
Climate Warning Bulletin might be expedited. He noted that this possibility of
aid would be substantially improved 1if other sources contributed to it (IOC,
WMO, CPPS and 0AS, among others).

The Joint Working Group approved Recommendation 'El Nifio' VI.2,

6. ELECTION OF OFFICERS

The delegation of Colombia proposed Dr David Enfield for re-election as
Chairman, and Dr Pablo Lagos as Vice-Chairman of the Joint Working Group. This
proposal was supported by all the delegations and Dr Enfield and Dr Lagos were
re-elected unanimously,

7. DATES AND PLACE OF THE SEVENTH SESSION

It was proposed that the seventh session take place 1in about two years'
time, in conjunction with a session of the ERFEN Scientific Committee and, if
possible, during the first two weeks of November. The IOC, WMO and CPPS were
asked to co-ordinate the final dates and place for the seventh session of the
Group with the host country.

8. ADOPTION OF THE SUMMARY REPORT

The summary report and recommendations of the session were adopted.

9. CLOSURE

In closing the session, the delegation of Colombia expressed the Joint
Working Group's appreciation of the excellent facilities, support and courtesy
extended to it by the National Oceanographic Committee of Chile.

The Chairman and Vice-Chairman warmly endorsed this expression of
appreciation and thanked participants for the confidence they had shown 1in
re-electing them for a further period.

The session was closed at 5 p.m. on 26 November 1988.
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ANNEX I1I

RECOMMENDATIONS

Recommendation 'El Nifio' VI.1

MONITORING AND PREDICTION OF THE 'EL NINO' PHENOMENON IK 1HE
SOUTH-EAST PACIFIC: APPLICATION TO DEVELOPMENT

(I0C-CPPS regional project supported by ULNDP - RLA/88/010)

The Joint IOC-WMO-CPPS Working Group on the Investigations of 'El Nifio',

Recalling, inter alia, Recommendation 'El Nifio' IIl.1, Recommendation Ne¢. 5 of
the sixth session of the Scilentific Conmittee for ERFEN, and Recommendation
No. 8 of the seventh session of that Committee,

Noting with satisfaction the efforts made by Member States of the Permanent
Commission for the South Pacific (CPPS) in the Implementation of the ERFEN
programme,

Bearing in mind the adverse socio-economic repercussions of this recurring
phenomenon on coastal communities, the fishing industry and the agricultural
sector on the Pacific coast of South America,

Observing the relationship between the regional mauifestation of the 'El Nifio'
phenomenon and other ocean-atmospheric disturbances on both the Pacific Bacin
and global scales,

Considering the links between the ERFEN regional programme and World Climate
Research Programme (WCRP) components such as TOGA and WOCE,

Recognizing the combined 10C and CPPS action in the successful outcome of the
negotiations concerning the present project,

Recommends:

(1) that the IOC and CPPS Secretariats once again urge the United Nations
Development Programme (UNDP) authorities to ensure that the competent
bodies receive rapid official information concerning approval of project
RLA/88/010 in {its updated version, stressing that this coustitutes
important support for the initial phase of acceleration of the ERFEN
programme;

(11) that Member States of the Joint Working Group and, more especially,
Chile, Colombia, Ecuador and Peru, speed up the process of
implementation of project RLA/88/010, applying to the UNDP for its
financing,
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Recommendation 'El Nifio' VI,.2

CLIMATE WARNING BULLETIN

The Joint 10C-WMO-CPPS Working Group on the Investigations of 'El Nifio',

Having regard to the modernization of the oceanographic and meteorological
observation system in fixed stations by means of the use of Data Collection
Platforms (DCP) along the west coast of South America financed under the
TOGA--United States programme,

Noting that these platforms carry out observations and transmit data to the
GOES satellite which can be received by existing terrestrial stations in
countries in the region or by means of electronic links with the United
States,

Drawing attention to the existence of new communication data-processing
equipment which facilitates the rapid exchange of data,

Stressing, once again, the need in the region to improve the exchange of
real-time data,

Recommends:
1. To the CPPS:

(i) that the monthly publication of a Climate Warning Bulletin be put
in hand at the earliest possible moment, the Bulletin to contain
graphics showing daily values of the main oceanographic and
meteorological variables observed 1n strategically selected
platforms, together with climate indices and other information
relevant to the monitoring of the 'El Nifio' phenomenon;

(i1) that the capacity for distribution and reception of this Bulletin
be arranged as quickly and as frequently as possible during
periods marked by signs of the imminent occurrence of an 'El Nifio'
phenomenon;

2. To the I0C and the WMO:

that they co-operate in the publication of the Bulletin by suitable means
or through the RLA/88/010 project, as may be appropriate.
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ANNEX III

LIST OF PARTICIPANTS

1. MEMBER STATES
CHILE

Cecilia Alcocer Recabal

Instituto de Fomento Pesquero
(1IFOP)

José Domingo Cafias 2277

Santiago

Tel: 491562

Sergio Avaria Placier
(Rapporteur)

Instituto de Oceanologia
Universidad de Valparaiso
Casilla 13-D

Viita del Mar

Tel: 970420

Carlos Bari White

(Local Organizer)

Presidente Comité Oceanografico
Nacional (CONA)

Instituto Hidrografico de
la Armada

Errdzuriz 232 - Playa Ancha

Valparaiso

Tel: 251056

Telex: 230362 HIDRO CL

Felix Espinoza Rivera

Instituto Hidrografico de
la Armada

Frrazuriz 232 - Playa Ancha

Valparaiso

Tel: 251056

Telex: 230362 HIDRO CL

Rolando Kelly Jara

Instituto de Fomento Pesquero
(IFOP)

José Domingo Cafias 2277

Santiago

Tel: 491562

Miguel A, Mendez Pereira

Direccién Meteorolégica de Chile

Aeropuerto Arturo Merino Ben{tez
(interior)

Santiago

Tel: 719005-451

Telex: 241200 DAITA

Juan Quintana Arena

Direccidén Meteoroldgica de Chile

Aeropuerto Arturo Merino Benitez
(interior)

Santiago

Tel: 719005-451

Telex: 241200 DAITA

Ricardo Rojas Recabal

Instituto Hidrografico de
la Armada

Errdzuriz 23Z - Playa Ancha

Valparaiso

Tel: 251056

Telex: 230362 HIDRO CL

Nelson Silva Sandoval

Universidad Catdlica de Valparaiso
(ucvy)

Avda, Altamirano 1480

Valparaiso

Tel: 214691

Bernardi Uccelletti Noceti

(Local Co-ordinator)

Secretario Ejecutivo, CONA

1nstituto Hidrogréfico de
la Armada

Errdzuriz 232 - Playa Ancha

Valparaiso

Tel: 251056

Telex: 230362 HIDRO CL
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LIST OF ACRONYMS AND ABBREVIAT1ONS

AOML Atlantic Oceanographic and Meteorological Laboratory (NOAA)

cceco Committee on Climate Changes and the Ocean, SCOR-IOC

CC-ERFEN ERFEN Scientific Committee, CPPS

CONA Comité Oceanografico Nacional, Chile

CPPS Permanent Commission for the South Pacific

DCP Data Collection Platform

EEC European Economic Community

ERFEN Regional Investigation of the Phenomenon 'El Nifio' (Colombia,
Chile, Ecuador, Peru), CPPS

ENSO El Nifio and the Southern Oscillation

FAO Food and Agriculture Organization of the United Nations

GLOSS Global Sea-level Observing System, I0OC

GTS Global Telecommunication System, WMO

IAPSO International Association for the Physical Scilences of the
Ocean

1DB Inter-American Development Bank

1GOSS Integrated Global Ocean Services System, I10C-WMO

1GP Instituto Geofisico del Peril

THO International Hydrographic Organization

IMARPE Instituto del Mar del Peru

MO International Maritime Organization

IOCARIBE Sub-Commission for the Caribbean and Adjacent Regions, T0C

10C Intergovernmental Oceanographic Commission

ITB Intergovernmental TOGA Board

NOAA National Oceanic and Atmospheric Administration (U.S.A.)

0AS Organization of American States
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PMO
RTH
SARP
SCOR
SHN
-SOA
S0C
SPCZ
TOGA

Unesco

UNDP
UNEP
WOCE

WMO

Ocean Processes and Climate, I0OC

Ocean Science in Relation to Living Resources, I0C-FAQ
Port Meteorological Officers

Regional Telecommunications Hub, WMO
Sardine/Anchovy Recruitment Project, IREP-OSLR
Scientific Committee on Oceanic Research
Servicio de Meteorologia Naval, Chile

State Oceanographic Administration, China
Specialized Oceanographic Centre, IOC

South Pacific Convergence Zone

Tropical Oceans and Global Atmosphere project

United Nations Educational, Scientific and Cultural
Organization

United Nations Development Prograhme
United Nations Environment Programme
World Ocean Circulation Experiment

World Meteorological Organization
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