







































































changes have major implications for the productivity of regional seas and their
harvestable living resources. Part of the reason for the collapse of the cod fishery in
Canadian waters, and for the similar collapse of the herring fishery in the North Sea in
the late 1970s, is now believed to be linked to associated changes in the plankton,
although over-fishing is clearly also implicated. The observed changes in the plankton
appear to be closely associated with alterations in the circulation and strength of major
currents, which have implications for future weather patterns of adjacent land regions.
If climate change is forcing these events, feedback mechanisms may reinforce or reduce
the biological pump with possible major consequences for the CO, cycle. Developing
an improved understanding of plankton abundance and distribution is thus of key
importance to understanding and forecasting future climate change scenarios.

The CPR survey was incorporated in 1999 into the Initial Observing System of the
Global Ocean Observing System (GOOS). The Inter-governmental Oceanographic
Commission and the World Meteorological Organisation jointly co-ordinate GOOS. The
survey, as a long running existing survey, fits well into the developing plans of GOOS. The
Initial Observing System includes measurements from ships, buoys, coastal stations and
satellites although up to the present the emphasis has been on physical measurements. In
collaboration with the merchant marine SAHFOS has pointed the way to a system that
could be extended to form a series of regional scale programmes to monitor the biology as
well as the physics and chemistry of the oceans under the flag of GOOS.

Philip (Chris) Reid is at the Sir Alister Hardy Foundation for Ocean Science, 1, Walker
Terrace, The Hoe, Plymouth, PL1 3BN. Tel: 01752 221112. E-mail: pcre@pml.ac.uk.

The CPR survey is funded by a consortium that has recently comprised agencies from
Canada, Denmark, Faeroes, France, lceland, Ireland, Netherlands, UK, USA, the
European Union, UNIDO and [OC.
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Similarities between Met Office actions to improve and modernise observing
methods in a cost effective manner, and those proposed by our US counterparts were
noticeable, such as in the use of laptops, the transmission of ships’ observations via
Sat-C, and the introduction of automatic observing systems.

The Canadian and UK representatives were invited to brief the meeting with
presentations on all aspects of their respective programmes, and it was especially
pleasing to note that these generated a high degree of interest, demonstrated during
question and answer periods which followed each briefing. The UK Automated
Shipboard Aerological Programme drew particular attention owing to the possibility of
future upper-air profiling requirements from oceanic regions by NWS/NOAA being
achieved by similar cost effective means.

The Workshop ended with a guided tour of the Stennis Space Centre, including the
large Data Buoy assembly building and workshops.

Excellent Awards

With the nominees for the next round of these annual awards (for the year ending
31 December 2000) already known, we must now draw a line under the proceedings for 1999.

Outstanding claims for 1999

Eligible observers who have not yet claimed for 1999 (or for other earlier years) are still
permiftted to do so, and their nomination still stands, but unfortunately we cannot
guarantee a book prize in recognition of weather observations submitted for that year.
Instead, claims arriving later than the recommended date of 30 April 2001 will be
honoured by certificate or an alternative form of award.

For this round of awards, the use of e-mail and fax as alternative means of claiming
awards was encouraged; although 63 per cent of replying nominees preferred to send
their claim forms via conventional mail, it was encouraging to note that e-mail was
used by 24 per cent, while a further 11 per cent faxed their claims. The remainder chose
to write or use the telephone.

However, the proportion of unclaimed awards for 1999 stood at around 30 per cent by
the end of April. This was a disappoeintingly large figure that almost mirrored the
number of claims left at the end of the previous round. Therefore it is understandable,
that we would like to improve our ‘strike rate’ considerably.

Among the reasons for nominees not hearing of their awards could be a change of
employer or interrupted postal services to or from ships at sea. It is particularly
important that all observers check for their names in past copies of The Marine Observer
and contact us if they have not already done so.

Forthcoming awards for 2000

The names of the nominees for this round of awards will be published in our October
edition. Everyone should receive individual notification by letter well before that time,
subject to the vagaries of the post.

All observers should check for their names in the listings when they are published. If
you see your name but have not received a letter, then please let us know.
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Radio-facsimile broadcasts — GFA bids goodbye

By Martin W. Stubbs

On Tuesday 3 April 2001 at 10:42 UTC the last chart — the 24-hour forecast mean sea
level pressure for the North Atlantic and Europe —was transmitted from the Met Office
at Bracknell via the GFA radio-facsimile service. This ended almost half a century during
which products from the Central Forecast Office at Dunstable and then Bracknell, and
latterly the National Meteorological Centre at Bracknell were transmitted by radio-
facsimile, including analysis and forecast charts of particular value to the mariner.

Efforts made to transmit graphical products by land-line or radio had been made by
the Meteorological Office prior to the Second World War using BBC apparatus. In the
Annual Report of the Meteorological Office for 1947/48, the comment is made that ‘the idea
of transmitting pictures by land line or radio is an attractive one since it may possibly
eliminate the necessity for plotting separate maps at each outstation’. In the eight
months following December 1945, some 600 charts were transmitted from Dunstable
to HQ Transport Command, Victory House, and Gloucester via land line. Progress was
quite slow thereafter and it was not until the Annual Report for 1950/51 that mention
is again made of the use of facsimile by which time the techniques had improved such
that charts with plotted observations could be transmitted from one centre to another.
But it was 1952 before the first omni-directional broadcasts of facsimile products began
from Dunstable, by which time satisfactory results were being obtained in the reception
of broadcasts made by the United States agencies in places such as Alaska, Washington
and in the Far East. In the Autumn of 1955 the Naval Weather Service was provided with
a special amplified broadcast while the Fleet was engaged in exercises in northern waters.

It was not until the early 1960s that the availability of charts via the medium of radio
was realised to be of considerable value to the merchant navy. Writing in The Marine
Observer (31, 1961, 138-140) Commander C.E.N. Franckom explained the value of
getting synoptic charts at sea. At this time one has to appreciate that weather
information received on board a vessel on the North Atlantic was limited to the Atlantic
Weather Bulletin [to become known by users as the ‘North Atlantic Bulletin’]. The
‘NAB’, broadcast twice a day, had five parts which included Storm Warnings, Area
Forecasts for the following 24 hours, a set of land observations in abbreviated code form
and a selection of ships’ observations. The fifth part of the NAB was broadcast once a
day, in the late morning, and consisted of a coded analysis of the pressure centres,
fronts and isobars at 0600 GMT in the International Analysis Code. This enabled the
construction of a simple chart on board ship. Commander Franckom in his article
quoted the International Convention for the Safety of Life at Sea (1948): ‘contracting
Governments should include in their weather bulletins for shipping “when practicable,
sufficient additional information to enable simple weather charts to be prepared at sea” ".
Radio facsimile was the answer to the provision of charts, not only the analyses, but also
the forecast products prepared in the Central Forecast Office at Dunstable and later at
Bracknell. By early 1963, the value of facsimile at sea was being realised and, in the
January 1963 edition of The Marine Observer, a list of facsimile broadcasts around the
world considered useful for use aboard ship was published. Transmissions by this time
could be picked up in most of the oceans of the world. The International Convention for
Safety of Life at Sea (1960) fully acknowledged the value of radio-facsimile broadcasts in
the context of marine safety in stating clearly the requirement that contracting
Governments ‘encourage the transmission of suitable facsimile weather charts’.
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During the following 40 years the availability of charts via radio facsimile continued
to provide that vital extra information to the mariner that complements the forecasts.
The North Atlantic Bulletin has changed little in the same period except that
responsibility for the forecasts for the eastern part of the North Atlantic is now divided
between the United Kingdom and France, and the bulletin is called the ‘High Seas
Bulletin for Metarea I'. But the plain-language forecasts are still much the same as they
were 40 or 50 years ago — that is, they are still for just 24 hours — indeed one would find
it difficult to see any difference in the texts available now to those available in the
1950s! Also there is now neither coded analysis nor a selection of observations for the
staff on the Bridge to construct a simple chart. Thus, the mariner has become totally
dependent upon the availability of charts via radio facsimile to provide that essential
background information in the understanding of the forecast and an appreciation of
potential dangers in the period beyond that of the 24-hour worded forecast.

But the world of communications is changing rapidly, and graphical products may
now be exchanged in digital format much more satisfactorily than via the medium of
analogue facsimile broadcasts which, by their nature, are very expensive to maintain.
Thus when the requirements of National Meteorological Services for the provision of
radio-facsimile broadcasts for their own purposes diminished (with the continued
improvement of land-line and satellite communications), member states have been
forced to take a careful look at the costs of providing such broadcasts specifically for
shipping. It should also be remembered that the costs of the radio-facsimile broadcasts
in the UK were borne through the clawing back of funds from those organisations such
as the aviation community which have provided funding for some of the broadcasts
until quite recently. Once that funding ceased it was obvious that the marine
community could not itself support the costs of such a service unless there was help
from central government.

Although the Bracknell broadcast has now ceased, meteorological information for
the North Atlantic is still available via the radio-facsimile broadcast maintained by the
Deutscher Wetterdienst. This broadcast originates at Offenbach with input from the
Marine Office in Hamburg (see page 137 of this edition for further details). The Fleet
Weather and Oceanographic Centre (FWOC) at Northwood, Middlesex, maintains a
broadcast primarily for Royal Navy use although the transmissions can be received
generally over much of the central and eastern part of the Atlantic and in UK home
waters (details in the Admiralty List of Radio Signals). The Ministry of Defence accepts no
liability for product accuracy nor for any non-service use to which the products
disseminated by Northwood are put since the content of the broadcast is not bound by
the regulations within the Convention for Safety of Life at Sea (SOLAS).

With access to the Internet and the availability of digital products via satellite
communications becoming increasingly more feasible in the next few years, the days
are numbered for the continuation of analogue facsimile broadcasts world wide.
However, for the time being the safety of many ships on the North Atlantic will
continue to depend to some considerable extent on the availability of analyses and
forecast products via radio facsimile broadcasts from the WMO listed stations, namely
the Offenbach broadcast in Europe, Halifax in Canada and Boston on the east coast of
the USA. Details of all these broadcasts are contained in the various publications from
HM Hydrographic Office, such as the relevant volumes of the Admiralty List of Radio
Signals, (Volumes 3(1) and 3(2)) and in the new series of Srmall Craft editions. Details are
kept up-to-date via the amendments to these volumes in the weekly editions of
Admiralty Notices to Mariners (also now available on-line at www.ukho.gov.uk).
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Editor’s note: This article describes how sea temperatures and sea ice data obtained from ships and
other marine sources are incorporated into the numerical modelling process. Numerical weather
prediction (NWP) is the process of obtaining an objective forecast of the future state of the atmosphere
by solving equations describing the evolution of temperature, pressure, wind speed and humidity.
The process begins by analysing the current state of the atmosphere and updating computer ‘fields’
of the above variables with the latest observations.

Operational sea-ice and sea surface
temperature analyses *

Clive Jones

The sea surface temperature (SST) and presence or absence of sea-ice can have an
important role in determining the behaviour of the overlying atmosphere, so these
model fields need to be updated regularly to ensure an accurate forecast. Daily analyses
of both the SST and sea-ice extent and concentration are produced as part of the Met
Office operational NWP system, and used in our model forecasts.

The sea temperature often provides the forcing [or trigger] for shower formation, and
affects the formation and subsequent evolution of tropical cyclones, convection, sea fog
and sea breezes. Similarly, the presence of sea-ice has a significant impact on the exchange
of energy between the atmosphere and the underlying surface, with a dramatic effect
on the surface temperature. This in turn can affect satellite radiance retrievals and thus
the distribution of sea-ice influences the entire tropospheric air column [a vertical
section through the lowest layer of the atmosphere| of the NWP model.

For these reasons, model errors would quickly develop if a climatology [averages and
statistics] were used, and so we have included an operational SST analysis as part of our
forecasts for many years — the current scheme has been in use since 1991. The sea-ice
analysis has had a rather more chequered history, as obtaining suitable data for analysis
has not been easy. Our current scheme was introduced in July 1999.

Defining the SST

First of all it is necessary to define exactly what is meant by the sea surface
temperature — which is not as easy as it may seem. The SST at the very surface, within
the top few micrometres, is termed the skin SST, and that immediately below is called
the bulk SST. The skin SST may be significantly cooler, by as much as 1K, than the bulk
SST immediately below it. This temperature difference is due to the fact that heat
transfer is usually from the ocean to the atmosphere, and therefore the ocean is losing
heat to the atmosphere by molecular conductance.

Beneath the skin layer, the temperature may be relatively constant to a depth of a few
metres if the ocean is well mixed, or there may be a pronounced temperature gradient
known as the diurnal thermocline.

There are several factors that determine the skin-bulk temperature difference and the
magnitude of the thermocline, but the principal ones are wind speed and the amount
of incoming solar radiation. Both effects usually exhibit a diurnal cycle. The most
favoured conditions for both the establishment of a skin-bulk difference and a
thermocline are calm winds in strong sunlight.

* For more information about Numerical Weather Prediction (NWP) visit the Met Office web site at
http//:www.metoffice.com/research/nwp/index.html
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Satellites can only measure the skin SST, although the retrieval algorithms are
formulated to attempt to give a ‘pseudo-bulk’ SST. In situ observations, mainly ships and
buoys, measure the bulk SST, but the depth at which these measurements are made
varies considerably. Some ships lower a bucket over the side, others measure the
temperature of the water being drawn in for the engine cooling system, whilst others
have a sensor mounted on the hull. The method of measurement, and other factors
such as the size of the ship, can have a significant effect on the SST that is reported.

It is for these reasons that defining exactly what is meant by the SST is rather difficult.
What we can say is that the analysis is of the bulk SST, and we assume a nominal depth
of 1 m as this is approximately the depth of sensors mounted on buoys. It could be
argued that the analysis should be of the skin SST, as that is in direct contact with the
atmosphere. However, it is counter-argued that it is the bulk SST that provides a heat
reservoir to the atmosphere, and in fact the numerical models have been formulated to
use the bulk SST.

SST analysis method

A separate analysis is performed for the global and mesoscale models. All
observations made within a 24-hour period from the following sources are included:

B ships;
® buoys;

® bathythermographs; and retrievals from the AVHRR (Advanced Very High
Resolution Radiometer) carried on board the NOAA polar orbiting satellites.

The observations are first quality controlled by checking that the observation is
located over sea and by comparing against a background SST field (the previous
analysis). There are also checks to ensure that reports from buoys are consistent, as one
would expect little variation within a 24-hour period. All observations from a single
buoy are averaged to create a single ‘superob’ for use in the analysis.

The analysis is based on the analysis correction method of Lorenc et al. (1991). The
first step is to perform an increment towards climatology, so that even if observations
are not received the seasonal cycle is maintained. A correction scheme is used to
compensate for any bias that may exist in satellite data: satellite observations are
compared with collocated in-situ observations and adjusted accordingly. The main
analysis follows.

The analysis correction method first calculates the difference between the
observations and the background value (the previous analysis) at observation
locations, the background value having first been interpolated to the observation
location. From these increments, a field of increments on the model grid can be
calculated which is then used to ‘nudge’ the background field towards the observations.
This process is repeated for a number of iterations so that a best-fit is obtained. In
addition to the analysis field, an anomaly field — the difference from climatology — is
also calculated.
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Sea-ice analysis

An analysis of the sea-ice concentration — the proportion of sea covered by ice
within a given area — is also performed daily. In the past this has been set manually,
using a bulletin that just gave the line of the sea-ice edge and, most recently, by
climatology. These methods only gave an indication of whether sea-ice was present or
not, i.e. only concentrations of either 1.0 or 0.0 were allowed. The current scheme was
introduced in July 1999 and meant that for the first time leads (areas of open sea within
the sea-ice cover) were introduced.

The sea-ice concentration is calculated using retrievals made by the Special Sensor
Microwave/Ilmager (SSM/I) which is an instrument carried by the Defense
Meteorological Satellite Program (DMSP) series of satellites. The SSM/I is a seven-
channel, four-frequency, linearly polarised, passive microwave radiometer. The
fundamental quantity measured is the total power received by the radiometer, which
can be converted to the antenna temperatures and brightness temperatures. The sea-ice
concentration is calculated from the brightness temperatures.

The ocean modelling branch of NCEP (National Centers for Environmental
Prediction, Washington) processes the satellite data to calculate the sea-ice
concentration, which is mapped to a regular 0.5° x 0.5° grid and downloaded each day
to the Met Office. The data are then interpolated to the required model grid.

The interpolated field is then scanned and possibly altered in an attempt to fill in any
holes in the retrieved sea-ice cover. These holes may exist as a result of deficiencies in
the retrieval algorithms, or may actually be melt ponds lying on the surface of the sea-
ice. It is a matter of some debate as to whether melt-ponds should be treated as open sea
or sea-ice and the answer probably depends upon the precise application. Finally, all
concentrations of less than 0.5 are zeroed, as below this concentration the satellite
instrument is unreliable.

The model is updated with these new analyses, which remain unchanged during the
evolution of the forecast. The wave model also uses the sea-ice analysis.
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Book review

The American Line 1871-1902 by William Henry Flayhart III. 230 x 260 mm, illus.,
404 pp. inclusive. Published by W.W. Norton & Company Ltd 10 Coptic Street London
WC1A 1PU. ISBN: 0 393 04710 S. Price: £29.95.

This book recalls three decades of North Atlantic passenger trade; between 1871 to 1902.
The American Line was started by the Pennsylvania Railroad, who wanted to get ahead
with the expansion westwards, their main competitors being the New York Central
Railroad. After the American Civil War both wished to expand into all areas where
markets were developing, for which people were required for both the development of
the West, and for a massive expansion of the industrial East. Therefore immigrants were
needed for settlement of new lands, and as a work force for expansion of industry.

Passenger ships on the North Atlantic route were therefore desirable; that there were
none was partly due to insurance costs following the Civil War, and partly due to hostile
action between the two opposing factions. References to actions that influenced the
development of the American Line are frequent, and throughout the book the reader is
transported to another period and date, all with relevant explanations. These I found
more interesting than the mundane plans and board meetings that are — of necessity
— the main part of the book.

Increasing the flow of trade plus encouraging immigrants to the mid-west was the
aim. One bill of lading/ticket would cover a passenger from Europe to the mid-west,
right through, with all connections and timetables tied in. The acquisition of foreign
flag companies was also an option considered at the development stage.

The book is a reference work for the American Line. This reviewer has not even
considered checking the accuracy for the author admits all errors are his own, and hopes
he has not led too many readers astray. That it is a reference book is unquestionable,
however not all the historical background may be well known. The American Civil War
which created the need for the expansion of the railways, the growth in the work-force,
and the subsequent development of the North Atlantic passenger trade, etc., is well
documented elsewhere. The need for ships that could be used as naval craft, yet without
the financial support of government, is not largely known.

Further historical background is provided in a chapter devoted to the American Line’s
actions during the war between Spain and America, declared in 1898 after hostilities
had already begun. It appears to be included because the American Line made up a
considerable part of naval power, with many of the ships being renamed and armed.
(An armed merchant fleet was frowned upon by the Royal Navy and others. The reasons
for this make interesting reading.)

This book is a history with a story, and all the chapters have interest to the mariner.
There are all the references the reader could ever require to check the details in greater
depth, or for further reading. There are no less than 323 footnotes all of which are
expanded towards the rear of the book, and the constant referral there is a distraction,
but this is an imaginative and well documented work, with a vast store of information.
Well worth including in the ship’s library.

Captain Austin P. Maytham
Port Met. Officer — Bristol Channel
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Noticeboard

Changes to the Observations—Voluntary (Marine) section

With effect from 1 April 2001, the section of the Met Office hitherto known as
Observations-Voluntary (Marine) became part of the Surface Networks section of a
newly-created Observations Supply branch. To reinforce this restructuring, the section,
now known as Marine Networks, was also relocated to a local satellite site attached to
the Met Office close to Bracknell.

As a consequence of these changes, the new postal address that should be used for all
correspondence concerning the VOF (including The Marine Observer) is now:

Met Office Beaufort Park Easthampstead
Wokingham Berkshire RG40 3DN
Tel: +44 (0)1344 855732
Fax: +44 (0)1344 855873

E-mail users can contact any member of the section’s Bracknell-based
staff at: obsmar@metoffice.com

The Marine Networks section comprises the following staff who can, if necessary, be
contacted by telephone.

Captain E.J. O'Sullivan  Manager of Marine Networks Tel: +44 (0)1344 855723
Geoff Allen Technical Liaison Tel: +44 (0)1344 855714
Sarah C. North Nautical Officer and Deputy Editor
of The Marine Observer Tel: +44 (0)1344 855617
Michelle Ayres Admin Assistant Tel: +44 (0)1344 855872
Jan Freeman Sub-editor of The Marine Observer, Tel: +44 (0)1935 424285
distribution of Excellent Awards Fax: +44 (0)1935 428028

The Marine Networks section continues to co-ordinate the operations of the UK Port
Met Officers and Offshore Adviser, who can also be contacted as required:

Liverpool: Cardiff:

Colin B. Attfield Captain Austin P. Maytham

Met Office 8 Tower Quays Tower Rd Met Office Titan House

Birkenhead CH41 1BP Cardiff Bay Business Centre Lewis Road
Tel: +44 (0)151 6490541 Ocean Park Cardiff CF24 5BS

Fax: +44 (0)151 6490547 Tel: +44 (0)29 2045 1323

E-mail: pmoliverpool@metoffice.com Fax: +44 (0)29 2045 1326

E-mail: pmocardiff@metoffice.com
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Tilbury: Southampton:

Captain Harry H. Gale Captain james Roe

Met Office Trident House Met Office 8 Viceroy House

21 Berth Tilbury Dock Mountbatten Business Centre

Tilbury Essex RM18 7HL Millbrook Rd East Southampton SO15 THY
Tel: +44 (0)1375 859970 Tel: +44 (0)23 8022 0632

Fax: +44 (0)1375 859972 Fax: +44 (0)23 8033 7341

E-mail: pmolondon@metoffice.com E-mail: pmosouthampton@metoffice.com
Glasgow: Hull:

Met Office Navy Building Eldon St Captain John Steel

Greenock PA16 75L Met Office Crosskill House Mill Lane
Tel: +44 (0)1475 724700 Beverley HU17 9)B

Fax: +44 (0)1475 892879 Tel: +44 (0)1482 867226

E-mail: pmogreenock@metoffice.com Fax: +44 (0)1482 868116

E-mail: pmechull@metoffice.com

Aberdeen:

lain ). Hendry, Offshore Adviser

Met Office Davidson House Campus 1
Science and Technology Park

Bridge of Don Aberdeen AB22 8GT
Tel: +44 (0)1224 407557

Fax: +44 (0)1224 407568

E-mail: iain.hendry@metoffice.com

During the reorganisation, the opportunity was taken to further rationalise the
overall structure of the section prior to the expected relocation of the entire Met Office
to Exeter in 2003. As a result, the Port Met Office at Middlesbrough was closed on 22
March 2001 and the duties carried out by Captain Gordon Young (who opted to take
retirement) were transferred to Captain John Steel at the Port Met Office in Hull.

At Bracknell, Jennifer Mynott who had been part of the Administration team, also
processing ships’' logbooks and Observing Officers’ records, moved jobs to begin work
with the quality control of logbook data.

We wish them both well for the future, and thank them for past endeavours.
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Northwood radio-facsimile broadcast
There have been some amendments recently to the Northwood Radio facsimile
broadcast. The revised schedule is broadcast at 0236 UTC and at 1424 UTC daily on
2618.5, 4610, 8040 and 11086.5 kHz.

This broadcast is primarily for Royal Navy use and the Ministry of Defence accepts no
liability for product accuracy or for any non-Service use to which the products may be
put. Full details can be found in the Admiralty List of Radio Signals, Admiralty Marine
Communication with updates and corrections in the weekly Notices to Mariners.

Offenbach radio-facsimile broadcast

The broadcast is transmitted on 3855, 7880 and 13882.5 kHz. [sobars on the Mean Sea
Level Pressure charts are at 5-hPa intervals.

uTC Chart uTC Chart
0430 Analysis 1050 Analysis
0512 T+30 1111 Schedule
0525 Analysis 1600 Analysis
0717 T+30 1800 Analysis
0730 T+48 1834 T+24
0743 Analysis 1847 Rpt 0730
0804 T+72 1900 Rpt 0804
0817 T+96 2200 Analysis
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