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CONCLUSIONS AND GENERAL RECOMMENDATIONS

A review of the circumstances of the storm of October 11-12, 1984
and of the fisheries activities which preceded it shows unambiguously that the
weather services provided by Environment Canada on that .occasion were
inadequate: the storm was forecast much too late to influence the movements

of fishermen and wind speeds in it were seriously underestimated.

A scrutiny of the weather forecasting and reporting processes has
revealed a number of weaknesses and deficiencies which may have played some
role in the failure to provide a timely forecast. The main problem seems,
however, to have been caused by the unusual nature of the storm itself and by
its explosive transformation from the weak remains of a tropical storm into a
strong mid-latitude low preésure system in the last day of its approach

towards the B.L. coast.

Qur recommendations fall under two headings: those specific to
the storm of October 11-12, 1984, and those pertinent to the general level and
quality of weather services which should be made available to mariners on the

B.C. coast.

A. Recommendations Specific to the Storm of October 11-12, 1984

In order to improve the likelihood of more accurate forecasts of

this particular kind of storm in the future, we recommend that:

Al. A workshop be held to explore the understanding and detection of
explosive deepening from ex-tropical systems. This workshop
should be international in scope, with participation of

operational coastal forecasters from Canada and the U.S5.

A2. Research on the physics of the rapid deepening process be
encouraged, either by commissioning it independently or by

collaboration with other interested parties.

A3. 1In order to assess the possible effect of missing data on the

predictability of the storm, CMC should be requested to rerun



their numerical prognoses for the period of interest with all data

which will later have become available.

R. General Recommendations on the Provision of

Weather Services to Mariners on the B.C. Coast

To most Canadians, weather forecasting is a service of great
convenience in planning daily activities. To some, like farmers or the
construction industry, profits or Dbankruptcy may depend on reliable
forecasting. To others, in particular mariners and aviators, good weather

forecasting and information is a matter of life and death.

A comparison of the weather services provided to mariners with
those available to aviators shows a striking difference in the quality of
weather information dispensed to each group, the frequency at which reports
and forecasts are issued and the commitment of equipment and personnel
assigned to each task. The needs of aviators and mariners are of course unot
identical (or independent), but the history of losses of 1life and property at
sea of Canada's fishing fleets and in particular the recent sinkings and
losses of life on the B.C. coast (the Cape Blanco, April, 1984: the six
vessels lost in the storm of Oct. 11-12, 1984), show that a lot more could be
done to help mariners at sea. Aviators need frequent and accurate weather
reports because they move quickly; mariners, and especially fishermen in their
small and slow vessels need information of similar quality because they have
to commit themselves te the elements for long periods of times (many hours)
between safe harbours. Bad forecasts are just as deadly to mariners as they

are to aviators.

The following general recommendations are inspired by what appears
to us the relatively low level of weather services provided to mariners in
comparison to that available to aviators. Only broad recommendations are

presented here; details are given in Chapter 7 of the report.
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B6.

The general level of weather services provided to mariners should
be enhanced towards that available to aviators by the dedication
of additional personnel and resources to marine forecasting and

weather reporting.

Specialist marine forecasting positions should be created in

coastal forecast offices.

Sea state forecasting be included in the services provided to

mariners.

Active development of a number of marine meteoroclogical data

acquisition systems should be pursued.

Consultation between the department of Fishéries & Oceans and the
Atmospheric Environment Service should take place before fisheries

openings.

Mechanisms for closer collaboration between the Atmospheric
Environmment Service and mariners, and in particular fishermen,
should be explored in the matter of .collection and dissemination

of weather information.
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1. Introduction

1.1 General Contents

In keeping with‘ the terms of reference of this investigation
(Appendix 1), this report presents a review of the nature of the storm of
October 11-12, 1984, of thé weather reporting and forecasting activities which
preceded its arrival on the B.C. coast and of the needs expressed by fishermen

and other mariners for weather information.

The process of meteorological data acquisitions, transmission,
analysis and dissemination have also been scrutinized and reviewed for
specific weaknesses. Recommendations for improved marine weather services and
for avoidance of further surprises by storms of this particular type are

presented in detail.

1.2 Methodology

The evidence and opinions on which our review and recommendations
are based have been gathered from a number of sources. Reports on the
metecrological aspects of the storm and on data collection, transmission,
interpretation and forecasting activities were provided by warious branches of
the Atmospheriec Environment Service (the Pacific Weather Centre; AES
Headquarters, Downsview; Canadian Meteorological Centre, Dorval), and by
individuals within AES who took a special interest in examining the available
information. The Canadian Coast Guard provided a report of transmissions from
its Tofino and Alert Bay radio stations as well as logs of communications

during the period of interest.

A number of submissions (some solicited, most not) were received
on various aspects of the forecasting and data collection processes from

meteorologists, marine scientists and mariners.



The experiences of the fishermen which were active on the west
coast of Vancouver Island before and during the storm were sampled by J.
Scanlon and his Emergency Communicatidn Research Unit of Carleton University.
Scanlon and his team also examined the sources of weather information

available to fishermen during that period (Appendix 16).

Finally, the investigation panel met over parts of two days
(Nov. 22, 23) to review the information available, determine its sufficiency,
outline recommendations and discuss the structure of the f£final report
(Appendix 2). The final preparation and wording of this report were entirely

the responsibility of the Chairman of the investigation.

1.3 Organization of the Report

This report presents a synthesis of the mass of information and
opinion collected. Source material is gathered in appendices which are

referred to in the text.

We' begin in Chapter 2 with an overview of the storm's history.
Its approach towards the coast of B.C. is reviewed in the light of the
available evidence. Successive forecasts are noted, as well as the progress
of the fishing fleet. Chapter 3 is devoted to answering (in the negative) the
question: "Were the requirements of the marine community for weather
information well met in comnection with this storm?”. The following chapter
gives a broad review of weather services, from data collection to the
dissemination of weather reports and forecasts. The scene is then set for a
scrutiny of sub-components of the weather services in Chapter 5, where
specific weaknesses (as well as strong points) are identified, both generally
and within the context of the storm of interest. Our conclusions are

presented in Chapter 6, followed by detailed recommendations in Chapter 7.



2. A Short History of the Storm of October 11-12, 1984

The storm which claimed the lives of five fishermen on
October 11—12, 1984 approached the British Columbia coast from the Pacific
Ocean. We shall first review its progress towards the coast and the forecasts
issued as it advanced, as well as the movements of the fishing fleet on which
it was to unleash its fury. The chronological synopsis presented here is
synthesized from the more detailed information contained in the appendices.
All events are timed in terms of Pacific Daylight Time (PDT). The progress of
the storm in the days preceding its arrival to the coast may be followed in

Fig. 1, which shows the path of the low pressure centre.

Tuesday, October 9

The Department of Fisheries and Oceans aunounces an opening of the
Chum salmon fishery to gill-netters and seiners on the northwest coast of
Vancouver Island. Gill-netters are small (8-10 m long), one or two man boats
which fish by dragging a net behind them in which fish are caught by tﬁeir
gills. Seiners are larger boats (14-20 m long), with a five to six man crew
which fish by putting out a net in a ecircle which they then close like a purse
to catch the fish enclosed within. On that occasion, fishing is to be allowed
for a 24-hour period starting at 10:00 Wednesday, October 10. The areas to be
opened to fishing are located in Lower Nootka and Kyuquot Sounds (fishingl
sub-areas 25-6, 25-7 and 26-1, 26~2, 266, cf. Fig.2). Fishing boats begin to
travel to those areas from adjacent west coast harbours, and other areas.
Some of the smaller boats are trucked over Vancouver Island to be launched at
Gold River (for example). Further details on fisheries openings and fleet

movements may be found in J. Scanlon’s report (Appendix 16).

On Tuesday, the weather on the west coast of Vancouver Island is
overcast and windy. A low pressure system has reached the B.C. coast (its
path is shown as B on Fig. 1) and a storm warning (of winds in excess of 47
knots) is in effect. Sustained southeast winds of about 35 knots are observed
at many points along the outer coast of Vancouver Island (Estevan, Nootka,

Cape St. James - cf. Fig. 3) with gusts up to 50 knots.



On that same day, a series of transmission problems begin to
plague the communication system of the Atmospheric Environment Service. A
microwave link (circuit 272} feeding data from the main switching node in
Toronto to the Canadian Meteorological Centre (CMC) in Dorval fails for about
half a day (0855 - 1933) (Appeundix 4). As a consequence, there is
considerable loss of data for input into the numerical weather prediction
model produced at CMC. Prognoses from this model are routinely used as
guidance in forecasts issued from regional Weather Centres, including the
Pacific Weather Centre in Vancouver (Appendix 5). Further difficulties at the
message switching computer operated by CNCP Communications in Toronto caused
that system to run on a single (instead of two) disk for most of the time
between 09/2208 - 11/0532, a 31.5 hour period during which teletype traffic
was slowed down considerably. A great number of low-priority messages were
lost in an effort to keep higher-priority information flowing. These
communication difficulties may have influenced the quality of forecasting of

the storm of October 11-12.

Wednesday, October 10

Morning ‘

The GOES satellites circle the earth's equator at an altitude of
23,000 miles where their orbiting period equals that of the earth's rotation,
so that they hover over a fixed point above the equator. Ideally, these
satellites are positioned so that their cameras provide the best angles for
viewing cloud patterns associated with approaching weather systems. Space
crafts are of course not ilmpervious to walfunction, and GOES satellites are
occasionally shifted longitudinally to fill in for crippled siblings. At the
time of storm, the only satellite imagery available came from a spacecraft
located over 98°W (the longitude of Winnipeg). The cloud patterm associated
with our storm just became visible to that satellite early (0500) Wednesday
morning. At that time, the low pressure ceantre was over the date line, at

180°W (Fig. 1).



0f the three numerical wodels available as guidance to Pacific
Weather Centre forecasters, two, namely the Canadian Meteorological Centre
{CMC) and the US National Meteorological Center (NMC) global models predicted
that the storm then at the date line would reach the B.C. coast within 48
hours as a 976 mb low pressure centre. The other model (the Limited area Fine
Mesh model: LFM} contradicted the above and predicted a high pressure ridge on
the coast on Friday (Appendix 3). We note in passing at this point that the
lower the pressure at the centre of a storm, the stronger the winds

accompanying it, usually.

Meanwhile, communication difficulties continued at the CNCP

computer switching system in Toronto.

The weather continued blustery and overcast on the B.C. coast.
Storm warnings were downgraded to gale warnings (wind speeds between 34 and 47
knots) for the west coast of Vancouver Island in the 0515 forecast. Wind
speeds of 25-35 knots from the southeast continued to be the norm at most

coastal weather stations.

Afternoon
Salmon fishing, which began at 10:00 a.m., continues in Nootka and
Kyuquot Sound; estimates of the number of boats involved range from 325 to 500

boats.

In late afternoon (1740) the low pressure area which will
eventually develop in the killer storm on the coast is recognized as a remnant
of Typhoon Ogden. Infrared satellite photographs show that the low pressure
system carried with it a considerable amount of warm and moist sub-tropical
air. A San Francisco forecaster (XK. Holmes) suggests that this developing
cyelonic system be closely monitored, aé it is subject to possible

intensification because of its moisture content.
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The CMC numerical prognosis, based on data of 1700, October 10,
indeed continues to show an intensifying low pressure area. The 36-hour
prognosis for Friday morning shows a low pressure centre of 977 mb near Cape
St. James. US models on the other handhpredict a weaker storm further to the

northwest.

Weather conditions improve on the west coast of Vancouver Island.
Gale warnings are'continued in the 11:15 forecast but dropped in the evening
(1915) forecast. Storm warnings in Queen Charlotte Sound are downgraded to
gale warnings in the evening. The outlook for Thursday morning on the west
coast of Vancouver Island calls.for winds of 15 to 25 knots from the south to

southwest. Showers continue.

Thursday, October 11: The Last Act

Scene I: The Calm before the Storm

0515. The early worning forecast calls for winds variable with
speeds of 5-10 knots, increasing to southeasterlies of 10 to 20 knots in the
evening and of 20-30 knots from the same directions on Friday morning. The
Pacific Weather Centre prognosis based on data and computer guidance available
at that time predicts a moderate storm with a low of 970 mb by Friday

morning.

Satellite imagery shows the cloud pattern associated with the
storm continuing towards the coast without giving good indication of its
strength or future development. The whole system appeared to be moving

eastward at about 30 knots.

0532. The second disk goes back into service at the CNCP
switching computer. Clearing the backlog and message queues continues all

day.

1000. A mediocre fishing day finishes in Kyuquot and Nootka
Sounds. The fleet begins to disperse. Some boats have te wait a few hours to

transfer their catch to packers.
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1100. Weather reports issued at that time and for the rest of the
daylight hours on conditions prevailing at coastal lighthouses show light
winds (below 15 knots) everywhere. Some ships reporting from the vicinity of
the approaching low pressure area {whose centre now lies about 1100 km off the
coast - Fig. 1) report falling pressures, an indication of the continuing

progress of the storm towards the coast.

Numerical models based on early Thursday moraning (0500) data back
off on the development of the storm. The CMC and US—NMC models showed lows of
987 and 995 mbs for our storm at 0500 Friday. The LFM model was concordant
with the others with a 982 mb low.

1115. The mid-day forecast was still not alarming. Winds from
the southeast with speeds of 10-20 knots were called for on the west coast of
Vancouver Island, increasing to 20 to 30 knots Friday morning. Gale warnings
continued in force for offshore areas (Bowie, Explorer and west coast of the
Queen Charlotte TIslands) and for Queen Charlotte ‘Sound to the north of

Vancouver Island.

This forecast as well as weather reports coming from coastal
lighthouses had nothing in them at that time to alarm fishermen planning to
return home from the west coast opening. The attitude of fishermen at that

time is resumed in J. Scanlon's report (Appendix 16).

The prognosis for Friday morning (0500) prepared by Pacific
Weﬁther Centre, based on computer model runs and available data showed a
988 mb low; not a very stormy low pressure centre and certainly not one for
which storm warnings were envisaged at that time. The forecasters had
probably' been influenced by the numerical models (which eventually proved

wrong) in backing off the possible development of the storm.
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Scene II: The Gathering Storm

1700. Two ships reporting in the southeast quadrant of the low
indicate falling pressures. The US~NOAA buoys (Fig. 1) also report rapidly

falling pressures. The storm is developing.

However, the CMC as well as the US global model continue to miss
the deepening, showing respectively, at that time 986 and 985 mb lows. The

LFM had an even less severe storm with a 992 mb low.

1900. Gale warnings are generalized to all coastal waters except
Juan de Fuca Strait. Southeasterly winds of up to 40 knots are forecast for

Friday morning.

1915. The evening forecast had gale warnings in store for the
west coast of Vancouver Island predicting winds of 10 to 20 knots overnight
with up to 40 knots on Friday afterncon (rather than morning as forecast at
1900; this may have caused some confusion). Winds reported at that time from
lighthouses were still light (less than 20 knots) from the south and the

southeast.

2000. The NOAA buoys continue to report falling pressures. By

this time, it is clear (at least a posteriori) that rapid intensification was

taking place (cf. J. Knox's analysis, Appeandix 9). The satellite picture
obtained at this time appeared to indicate that the storm was changing

character.

2130. The forecast issued by the National Weather Service in
Seattle at that time and retransmitted by the Tofino Coast Guard Radio at 2200
calls for winds of 20 to 35 knots by Friday morning and for increasing wind’

waves (to 4 ft.) and swell (to 10 ft.) during the night (Appendix 7).
2300. The computer models persisted in showing a consistently

weak storm. The CMC and US models had low pressure centre prognoses of 985 mb

for the storm on Friday morning (0500). The LFM was even further off with
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a 992 mb low. However, the NOAA buoys continued to indicate rapidly falling
pressures. The sea level pressure analysis produced at that time at PWC
showed a 964 mb low about 500 km west of Vancouver Island. The forecasters
decided to issue a storm warning. Up to that time, there has been no warning

of the severity of the gathering storm or of the seas that it would unfurl.

Scene I1I; Too Late

During the night, heavy seas preceding the storm are felt on the
coast before winds of storm intensity are reported anywhere. Around 10 p.m.,
the Producer (a 40 ft. boat) reports taking water over the stern 10 miles SE
of Quatsino Light (Fig. 3) and sinks soon afterwards. A few minutes later the
Scallywag (a 34 ft. troller) sinks just off Long'Beach (between Tofino and
Amphitrite Pt.). The Invercom (a 54 ft. boat) is abandoned off Amphitrite

Point around 11 p.m.

2300. Gale warnings are revised to storm warnings for the West
Coast of Vancouver Island and adjacent areas, with southeasterly winds of

45-55 knots expected Friday morning.

2315. Completely revised forecasts are issued and disseminated at
that time for all wmarine areas.

These warnings came too late: 4 boats héve already been sunk (the
three above and the Lady Val II which turned over at about 2330 mear Quatsino)
by the heavy seas running ahead of the storm: fortunately, their crews were
rescued. Storm winds begin to be experienced at coastal lighthouses through

the night.

Friday October 12

0200. Sustained winds of 36 knots, with gusts of up to 61 knots,

are reported from Estevan Point (Fig. 3).
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0300. Sustained storm force winds {50 knots) are reported from
the automatic weather station at Lawn Point (Fig. 3).

0400. Winds at Lawn Point peak at 63 knots. Cape 5t. James

reports sustained winds of 50 knots, gusting to 72 knots.

0450. The Miss Robyn (crew R. Cowlan and R. Macowski, lost at

sea) and the Silver Triton (crew J. Cartwright and T. Szezuka, lost at sea)

sink near the north end of Vancouver Island. The rest of the fleet limps home

or into a few safe harbours.

Also drowned was C.A. Casey, whose vessel the Hurricame I suffered

difficulties near Victoria and sank.

3. Weather Services to Mariners in the Storm of October 11-12, 1984

In keeping with our mandate, we now address the question of how
well Environment Canada met the requirements of wmariners for weather
information prior to the storm of October 11-12, 1984. From thé sketch of the
storm history presented above, it appears that there would have been too
little warning for some, and that wind speeds were underestimated in some
critical areas. To arrive at a more precise understanding of the
circumstances, we shall review the meané by which information 1s transmitted
to mariners and the nature of the forecasts and weather reports issued before
the storm. We shall focus our attention to the coastal and offshore areas on

the northwest side of Vancouver Island where the fishing fleet was at sea.

3.1 The Transmission of Weather Information

The dissemination of weather information to mariners is the
responsibility of the Canadian Coast Guard. Radio transmission takes place
from stations at Alert Bay (with peripheral antenna at Holberg) and Tofino
(physically located at Amphitrite Point, with peripherals at Eliza Dome and
Mt. Ozzard; Fig. 3).
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Two types of weather information are broadcast to mariners.
Weather forecasts are issued by the Atmospheric Environment Service three
times a day; at 5:15 a.m., 11:15 a.m. and 7:15 p.m. Warnings and revised
forecasts may also be iSsued as- the occasion demands. The forecasts are
transmitted to Coast Guard Radio Statioms by telex, or teletype; they describe
weather conditions to be expected within about a day from the time of issue in
a number of marine forecast areas (Fig. 2). Wind speeds and directions, cloud

cover, precipitation and visibility are predicted for each region.

The other kind of weather information available to mariners from
Coast Guard Radio consists of reports on wind speed and direction, cloud
cover, visibility and sea state from lighthouses along the coast (Fig. 3).
This information is collected by 1lighthouse keepers every three hours and
channelled through Coast Giard communication network for passing on to the
Atmospheric Environment Service. Information transmitted to mariners is
selected by Coast Guard Radio from the data sent on to AES. Note that
un-manned automatic wmeteorological stations report directly to AES and that
their information is not available to Coast Guard Radio at the time at which

it is collected.

The - Coast Guard broadcasts to mariners on several channels. Of
particular interest for nearshore operations such as coastal fisheries or
towing are VHF transmissions of the Continuous Marine Broadcast {(CMB) which
continuously reports weather forecasts and local reports. The Tofino and
Alert Bay station and their periphérals transmit this information on channel
21A (161.65 MHz). Warnings and sudden changes are issued on the emergency

channel (channel 16; 156.8 MHz), if available, before updating the CMB.
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Forecasts and weather reports are quite different in nature. The
latter refer to actual conditions; mariners count heavily on them for a look
ahead at conditions to be expected at the point of arrival, especially on
short ruans during which weather conditions are not expected to change
significantly. Information on current weather ahead is also commonly used by
airline pilots to chart their course, avoid storms and select alternate
landings when necessary. Forecasts on the other hand are more abstract,
describing a future occurrence not yet realized anywhere. They have to be
taken on faith and are used for longer term planning. That mariners do take
weather forecasts seriously and plan their movements with them in mind is

evident from the reports collected by Scanlon (Appendix 16).

3.2 Forecasts and Reports Issued to the Storm of October 11-12, 1984

3.2.1. Weather forecasts are issued by the Pacific Weather Centre

over the period 0515, 10 October - 0515, 12 October are included in

Appendix 6.

The forecasts issued during and just after the fishing period (at
0515 and 1115 on Thursday) were consistent in calling for winds of 20-30 knots
on the west coast of Vancouver Island. No real indication of a possibly
dangerous storm was given in the weather synopsis. The evening foredast
(1915) featured gale warnings, but only for Friday afterncon. Overnight winds

of only 10-20 knots were expected.
Ouly at 11:00 p.m. on Thursday was a storm warning suddenly
issued. Boats at sea were hit by waves produced by the storm an hour before

the warning.

3.2.2. The log books of Canadian Coast Guard Radio from its Alert

Bay and Tofino stations were examined and compared with marine weather reports
obtained by Pacific Weather Centre. Attention was focussed on reports issued

from 0900 on Thursday, October 11 to early Friday morming. TFishermen would
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have used this information in leaving the mouths of Kyuquot and Nootka Sounds
to assess weather conditions ahead. The reports issued by Coast Guard were
found to be conform with the information on file at PWC and to have been put

out in a timely fashion within a few minutes of the quoted observing time.

Wind conditions at selected points over the period.of interest are
shown in Table 3.1. It is clear that at any time on Thursday following
closure of the fishery in Kyuquot and WNootka Sounds, fishermen heading
northwards (towards Quatsino, Cape Scott, Cape St. James) or southwards
{Nootka, Estevan, Lennard Is., Amphitrite Pt.) would not have been deterred by
weather conditions ahead. No gale force winds were reported from coastal
weather statioms until 0500 on Friday, by which time a storm warning had been

in effect for nearly six hours.

3.3 Conclusions
Weather reports 1issued- by the Coast Guard provided accurate and
timely information .at lighthouses along the coast. Unfortunately, since.the
storm came from the west and hit the fleet before it did the coastal weather

stations, this information could not provide any warning of its presence.

The storm warning issued at 11:00 p.m. on Thursday came too late
to be of any help to that part of the fleet (about 40 boats) which had already
committed itself to long runs (around Cape Cook or Cape Scott) without safe

harbours on the basis of the early milder forecast of 19:15.

The crucial information which could have given timely warning of
the storm, either a report from an offshore location or an earlier forecast,

was not avallable to fishermen on the night of October 11, 1984.
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Table 3.1. Wind Speeds at Selected Lighthouses on October 11-12, 1984

- Time | Oct. 11 — — — — Oct. 12 —
Station 1100 1400 1700 20006 | 2300 0500 0800
Cape St. James SW4 S5 SE9 SE24 E62 E66
Cape Scott SE2 S15 SE10 SE11l SE9 SE42
Quatsino SE8 s10 SE12 SEl4 SE40 SE50
Nootka N2 NWL1O SE1l6 SE9 E2 SE23 SE4O
Estevan SE6 Wwio | SE8 SE12 SE16 SE38 SE40
Lennard Is. 518 SwWl2 56 E8 El5 SE30 SE25
Amphitrite Pt. SW5 we S3 | SW10 SE20 SE40 SE37
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4. Overview of Weather Forecasting and Reporting Processes

Before reporting on our scrutiny of the various elements of the
weather forecasting and reporting processes and identifying weaknesses which
may have contributed to the lack of timeliness of forecasts we provide a broad
review of modern weather services which will help in understanding how these

various elements fit together.

We identify four systems contributing to the structure of weather
services: data acquisition, data transmission, analysis and forecast
preparation, and forecast and weather dissemination. These may be seen as
analogous to the senses, the nerves, the brain and the mouth of a biological

entity.

4.1 Data Acquisition

Weather information, consisting of measurements of barometric
pressure, wind speed and direction, air temperature and humidity, cloud type
and cover and precipitation type and amount is collected from a variety of
measuring étations. Not all stations collect each and every type of
information. Some stations are equipped for upper-atmosphere soundings with
balloon—mounted radic sondes which provide information about winds and
temperatures above ground. bther, more specialized instruments, such as
radars or satellite-mounted sensors providé input over broad areas rather than

at a single point.

Ground and sea level observing stations, fully manned
meteorclogical stations -(such as at major airports), automatic reporting
sites, ships at sea, moored or drifting buoys 1in the ocean, are all
coordinated into a Global Data -System, harmonized through international
collaborations embodied in the World Meteorological Organization. All these
stations report at regular intervals through a hierarchy of regiomal and
national weather centréss the data are shared by all countries for weather

reporting and forecasting.
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The data acquisition stations available to the Pacific Weather
Centre from the Pacific Ocean include ships at sea, moored and drifting buoys
and coastal stations. Fig. 1 shows the disposition of sea level data sources
a few hours before the storm of October 11/12 hit the coast. The mnoored
buoys, anchored in 3000 m of water, are operated by the US National
Oceanic and Atmospheric Administration (NOAA) and report on wind speed and
direction as well as on barometric pressure and air and water temperatures.
Drifting buoys operated by the Canadian Atmospheric Environment Service do mnot

carry anemomneters and hence do not report wind speed or direction.

4.2 Data Transmission

The mass of data collected by wmeteorological sensors must be
channelled through communication centres to local forecasting and reporting

centres as well as to numerical prediction units.

Communications take place through teletype, telex, microwave and
radio links. FEach regional weather centre is equipped with a computer whose
function is to handle incoming and outgoing messages. The various regiomal
units communicate between each other in addition to receiving data and
disseminating reports and forecasts. For example, the Pacific Weather Centre
receives information from the Canadian Meteorological Centre in Dorval, in the
form of numerical prognoses to be used as guidance in the formulation of

forecasts.

Clearly, the data transmission system is an essential part of the
whole weather services system. A failure reduces data input from field
stations and isolates individual units; a2 serious and prolonged failure causes

a paralysis which may render the forecasting process impossible.



- 21 -

4.3 Analysis and Forecast Preparation

The forecasting team sits, like a spider in the middle of its web,
at the focus of the data inputs of a weather centre. Its members must
continuously assimilate hundreds of different contributions from a variety of
sources, assess their relevance and reliability and synthesize their
individual effects into a broad picture of the evolving weather. The
forecasters efforts result in analyses, which put together currently available
information, and prognoses which are extrapolations of current trends into a
later situation. Forecasts are issued on the basis of these prognoses.

Examples of analyses and prognoses are showm in Appendix 3.

The forecaster's task is a delicate and responsible one, described
more fully in Appendix 8. He or she must patch together, usually on the basis
of incomplete information, a self-consistent representation of current weather
conditions. New information, opinicns and advice are continuously flowing in
the form of field data, numerical computations from CMC and US sources, and
comments from other forecasting units (Seattle, Portland, San Francisco, for
example). Conflicting information has to be weighed and selected; decisions
have to be made on a tight schedule to issue forecasts and reports at assigned

times.

Forecasts and reports for a particularly important group of users
may be assigned to a specialist, whose responsibility focusses on the needs of
that group. Only aviation and forestry meteorology currently utilize a
specialized forecaster. We will suggest below that a marine specialist also

be assigned to coastal weather offices.

4.4 The Dissemination of Weather Information to Mariners

As we have seen in the previous chapter, Pacifiec Weather Centre
issues three marine forecasts per day, at 0515, 1115 and 1915. These are made
known to mariners in a number of ways: by cable TV, by a VHF radio station

operated by the Atmospheric Environment Service in Victoria, and by the
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Canadian Coast Guard radio stations. Emergency forecasts and storm or gale

warnings are issued through the same channels whenever necessary.

Weather reports transmitted by Coast Guard radio stations may be
delayed by higher priority messages, such as distress calls; they may be
inaudible because of radio transmission difficulties. Weather messages may
also be missed when fishermen are not listening_to the radio, or listening to

other channels.

5. Weaknesses Identified in the Forecasting

and Weather Reporting Processes

_ We will now identify in detail, on the basis of the evidence
available, weaknessesxperceived in the four steps identified earlier in the
provision of weather services. These weaknesses wiil fall into two
categories: those specific to the storm of October 11-12, 1984, and those
more generally associated -with weather foreéasting and reporting in the
Pacific coastal areas. It will not in general be possible to keep these two
categories completely separate. We will also not limit our comments to weak
points, but will also identify important features which should be continued or

strengthened.

5.1 Weaknesses in Data Acquisition

5.1.1. The problems of meteorological data collectien over the
Pacific Ocean are those commonly encountered over all other oceans. Much of
the information -is received from commercial vessels at regular intervals
{every 6 hours); these ships are moving from port to port and not at any time
positioned in an optimal way to sample the weather. In addition, radio
operators are asleep at night, and no (or very little) information is reported

which may be used for the Pacific Weather Centre's (PWC) 0515 forecast.

5.1.2. TIn addition to ships, there are NOAA buoys, disposed as a
picket fence about 300 miles offshore. These are extremely useful in coastal

forecasts and should be kept in position and perhaps added to.
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5.1.3. The Atmospheric Environment Service also deploys drifting
'buoys which gradually (at a rate of a few miles a day) approach the coast on
the North Pacifie Drift current. These buoys report atmospheric pressure but

not wind speed or direction.

5.1.4. It has been noted by a number of cbrrespondents (e.g.

Appendix 11) that Fisheries and Oceans Vessels do not report regularly while
on patrol or survey in coastal waters. The Parizeau for example was reported
to have been near the mouth of Queen Charlotte Sound at the time of the storm.
There are very few large vessels on the B.C. coast and most (if not all)
belong to the Federal Government - they could perhaps play more of a "big

brother”" role.

5.1.5. Malfunctions and shifts in position of the GOES satellites

made it difficult to interpret the early images obtained from the storm.

5.1.6. The absence of the weathership formerly omn duty at

Station P (location shown in Fig. 1) has been blamed by a number of mariners'
groups for an alleged deterioration of weather services. While all parties
agree that observations from Station P, and particularly the upper air radio
sonde observations were precious, no one can affirm that such observations
would (or would not) have made a difference in the forecasts issued. At least

one expert (Appendix 9) still feels strongly on the need for the‘weathership.

The explosive intensification of the storm took place landwards of
the former Station P position, which suggests that data from that location
would not have helped. On the other hand, it may be argued that upper air
data might have revealed something about the likelihood of future
intensification. We can only conclude that a weathership would not be the
panacea and the cure-all that is claimed by some. The weathership has,
however, become a symbol for a real need, which we suggest will be better
satisfied by other data and analysis systems now under development or

recommended in Chapter 7.
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5.2 Weaknesses in Data Transmission

The communication difficulties experienced by the Atmospheric
Environment Service and documented in Appendix 4 may have played a role in the
quality of the forecast of the storm of October 11-12, 1984. TFewer data were
available, some of them over the Pacific, in a quantity which will become
known only when all ship logs have been reported in. That the communication
breakdown might not have had too severe effects 1s suggested by the fact that
none of the west coast US forecasting offices did any better than the Pacifie
Weather Centre in predicting the intensity and timing of the storm. The US
computer prognoses were also no better (or wofse) than that produced by the
Canadian Meteorological Centre, although the latter suffered a considerable

loss of data input.

5.3 Weakness in Analysis and Forecasting

The most striking weakness related to the storm of October 11-12,
1984 was the failure to forecast the rapid deepening of the storm and to issue
a timely warning of the streﬁgth of the winds and waves to be expected in the
night of Thursday to Friday. This failure may be attributed in part to the
paucity of supporting data, to the over-reassuring guidance received from the
numerical models and to the dinability to'recognize the signature of the storm
in satellite‘imagéry (or elsewhere) as that of one susceptible of explosive
deepening. Our recommendations will address the various causes and conditions

which were responsible for this weakness.

It also appears that waves may have been running ahead of the
storm, an wunusual but possible phenomenon, a situation which was also not
forecast in any way. It should be noted that AES does not produce wave

forecasts but plans are underway to do so in the near future.

5.4 Weaknesses in the Dissemination of Weather Information

Although some apprehensions were expressed at the possibility of
delays in the issue of weather warnings because of higher priority forecasts
(i.e. emergency and distress calls) and at the inaudibility of Coast Guard

Radic in some specific locatious (such as inside Nootka Sound), all reports
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indicated that most fishermen were aware of weather reports and forecasts at
all times, either directly or from having heard them from other fishermen.
Scanlon's report (Appendix 16), however, indicates that late on Thursday
night, some fishermen might have been confused about weather prospects. As
they were then already in the grip of the storm, this would not have made much
difference to their fate. No serious weaknesses were identified in this
respect, and our recommendations take on a premonitory rather than corrective

tone.

6. Conclusions

In this report, we have reviewed the circumstances preceding and
accompanying the storm of Octeber 11-12, 1984 on the west coast of Vancouver
Island. The focus of our study has been on the adequacy of weather
information provided to mariners on that occasion, but our examination of the
processes involved in producing weather reports and forecasts has been much
broader and has led us to gemeral recommendations pertinent to marine weather

services on the B.C. coast.

6.1 With respect to the storm of October 11-12, 1984, it is our
conclusion that the weather forecasts and reports put out at that time did not
provide adequate warning of the approach of the storm. No forecasts were
i1ssued of the heavy seas which preceded the arrival of the storm and were
responsible for many of the sinkings (to reiterate, wave forecasts are not
currently part of the AES program, but will be in the near future); the wind
speed forecasts which were issued came too late to be useful. Weather reports
from coastal lighthouses could not warn of the danger approaching from the

ocean.

The reasons for lack of timeliness of the forecast and the lack of
reports from suitable locations are in part. associated with the general
circumstances of weather_services on the west coast. Specific reasouns are
also found in the unusual character of the storm of October 11-12, 1984 and to
a lesser extent in certain malfunctions of the weather information system
prior to that storm. Recommendations addressing these specific points are

oriented towards preventing a recurrence of that particular tragedy.
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6.2 With regards to the general provision of weather services to
mariners on the B.C. coast, we have identified a number of Wweaknesses in data
acquisition, forecast preparation and information dissemination which would
contribute in a general way to marine -safety. These weaknesses are
characterized within the current context of weather observation and analysis:
we have not engaged in a science fiction exercise which would call for massive
long term technological development. Our recommendations for improvement are

within the range of the possible, immediately or in the short term.

- It is our general view that reliable weather services are as
acutely needed by mariners as they are by aviators and that the difference in
the quality of services provided to those two groups is not justified by a
difference in needs. Our recommendations aim at upgrading weather services to
mariners towards those provided to aviators by increasing the resources in

equipment and manpower assigned to the former.

There are about 10,000 commercial fishermen in B.C., bringing home
a catch with a value of the order of 500 million dollars. They earn a hard
living as primary producers and are accompanied in their need for weather
services by about 100,000 sports fishermen who also contribute significantly
to B.C.'s economy. Coastal transport, tug boats, the coaétal forest industry,
cruise ships and possibly soon offshore o0il exploration require rather more
reliable services then those hitherto provided and have not been complaining

without reason!

7. Recommendations

Our recouwmendations are presented as means of correcting the
weaknesses identified in Chapter 5. The detailed list presented here follows
closely on the points listed in that chapter: no additional justification is

required at this stage.

The recommendations may be grouped in two categories: those

specific to the storm of of October 11-12, 1984 and others pertinent to the
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provision of marine weather services on the west coast. As the first category
is shorter, it is presented first. We emphasize, however, that our general
recommendations would provide for better overall reports and forecasts and a
safer marine environment and consequently are of a more fundamental importance
than the few immediate steps recommended to deal with the specific problem of

the storm of October 11-12.

7.1 Recommendations Specific to the Storm of October 11-12, 1984

To improve forecasting of this kind of storm in the future, we

recommend that:

“Al. A workshop be held to explore the understanding and detection of
explosive deepening of storms which transform themselves from
warn—core remains of tropical storms to cold-core extra—-tropical
cyclones. This workshop should be international in scope, with
participation of operational coastal forecasters from weather
offices in San Francisco, Portland, Seattle, Vancouver and
Anchorage. The participation of Ken Holmes from the NWS

San Francisco office should be secured.

A2. Research on the physics of rapid deepening of process of storms of
the type seen on October 11-12, 1984 be encouraged, either by
direct commission, or wvia the AES subvention program to
universities or in collaboration with other interested parties,
such as the NOAA Pacific Marine Environmental Laboratory in

Seattle.

A3. 1In order to assess the. possible influence of the data which were
not available to the numerical wmodelling process because of
communication difficulties, the Canadian Meteorological Centre
should be requested to rerun their numerical prognoses for the
period of interest with all the data which will have later become

available.
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7.2 General Recommendations on the Provision of

Weather Services to Mariners on the B.C. Coast

These are grouped wunder a number of general recommendations,
identified as Bl1-B5 and presented last, and a series of more specific
recommendations falling under the itemized weaknesses categories presented in

Chapter 5, which are enumerated first.

Specific recommendations for improvements are proposed under the
headings of: '

7.2.1.1 Data Acquisition

Weather reports from ships at sea are an important data source.

Measures should be taken to obtaln regular, including night-time, reports bhy:

a) offering some form of incentive to radio operators to transmit

weather information at night, and

b) Dby furthering the development and utilization of automatic or
semi-gutomatic data collection platform to be put on

commercial and government vessels.

7.2.1.2 The NOAA buoys are invaluable in forecasting Pacific
storms. Environment Canada should collaborate with NOAA in planning for
continued maintenance and possible future deployments of these buoys. We are
getting at least as much benefit from these buoys as are the US and we should
put in our penny's worth if we are to have any influence on future plans

regarding their disposition.

7.2.1.,3 The drifting buoys deployed by AES would be even more
useful if they could report winds. Development and testing of a rugged
anemometer that could be installed on these buoys should be proposed as a

challenge to Canadian marine technology.
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7.2.1.4 Means should be taken to- ensure that Federal Goverament
survey and fisheries patrol ships should report weather conditions on a
regular basis when in coastal waters. They venture out further than fishing

vessels and may be able to provide warning of forthcoming conditions.

7.2.1.,5 Canada should press the US government te maintain an

adequate back-up for the GOES satellite system.

7.2.1.6 We do not recommend that Weathership P be re-installed,
but we remind the Minister of the commitments made by a predecessor
Appendix 17) for an "alternative system which will continue to permit reliable
weather information for the West Coast”. The satellite imagery and drifting
buoys program are a part of this alternative system; other developments

outlined below will also contribute to improved weather information.

7.2.1.7 We recommend that the Automatic Shipboard Aerological
Program be continued and deployed on an operational basis. This program
consists of installing on commercial vessels containers fitted for upper air
measurements via a simple launching and tracking system of weather balloons.
This program would supply upper air data which have been unavailable since the

removal of the Weathership.

7.2.1.8 The installation of a weather radar at one or two
locations on the west coast of Vancouver Island has béen suggested as means of
detecting approaching squall lines and severe convection clouds. It is
recommended that renewed consideration be given to this kind of system, with

direct long distance input of the information to the Pacific Weather Centre.

7.2.1.9 We urge the Department of the Environment not to forget,
in its program to automate coastal weather stations, that mariners depend
heavily on reports of actual weather conditions received from these stationms.
These lighthouse reports are currently disseminated by the Coast Guard, who
receives them from lighthouses before transmitting them to the Pacific Weather

Centre.
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If automated stations were to transmit directly to the data network, without
passing through the hands of the Coast Guard, they would not be available as
guidance to mariners, who would then suffer a real loss. This should be

prevented against.

7.2.1.10 It has been suggested that feedback between mariners and
the weather centre could be of mutual benefit to both sides by providing
additional sources of data and by helping to tailor the forecasts to the needs

of fishermen or marine users.

We recommend that a program similar to that known as MAREP and
operated by Josie Dyas out of Westport, Washington be tried on the B.C. coast.
This program has a person on shore who talks to both the fleet and the Seattle
weather office, communicating information in a form which is reédily accepted

and useful to both parties.

7.2.2 Data Transmission

In this respect, we can only encourage_the Atmospheric Environment
Service to continue to upgrade and modernize its:communication system. The
vast organism with which we have compared the weather information systenm
relies heavily on its internal “nerve"” system for the reliability and
promptuess of its responses. It has also been noted that Coast Guard Radio

should be encouraged to keep pace with this development.

7.2.3 Analysis and Forecasting

In addition to the storm-specific recommendations made above, and
which are rather ad hoc in the context of forecasting operations, we also
suggest the following steps towards systematic improvement of marine

forecasts.

7.2.3.1 The importance of marine weather services need to receive
added recognition. We recommend very strongly that marine forecasting be
assigned as a specific and individual responsibility im coastal weather

centres (such as PWC). Only under such specialization is there likely to
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develop the experience and familiarity with Pacific storms which will ensure
full benefit of human judgement and overcome undue reliance on numerical
forecasts. . An experienced marine forecast specialist might have. been able to
recognize at an earlier time signs of rapid development in the storm of

October 11-12.

'7.2.3.2 When the initial analyses appear to be insufficient,
“bogus” data are currently introduced in the numerical wmodels run by CMC.
This procedure has been subject to criticism and we recommend that the

necessity of its contianuation be re—evaluated.

7.2.3.3 A wave forecasting service should gradually be
introduced; development under way along these lines at AES should be refined
in the light of the best available methods and put on an operational footing

as soon as possible.

7.2.4 The Dissemination of Weather Information

As no serious weaknesses were uncovered on this matter, our
recommendations are for iwmprovements in quality and level of service rather

than for corrections to the existing system.

7.2.4.1 As the Atmospheric Environment Service improves Its
internal communication network and the selectivity of its means of
disseminating information, it is important that the Coast Guard keep up with

developments.

7.2.4.2 The gradual abandonment of iive reports in favour of
taped brcadcasts must not be detrimental to the timeliness of the information
provided. Recent reports from a tug boat operator indicate weather reports
not being brought up to date for many hours on a marine broadcast tape.

Outdated information may be worse than no information at all!
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7.2.4.3 Some means has to be found to communicate to mariners the
degree of confidence placed by forecasters in their predictions. The MAREP

program mentioned above (in 7.2.1.10) could do service in this respect.

7.2.5 Other Recommendations

7.2.5.1L There appears to exist no standard consultation between
Environment Canada and Fisheries and Oceans in deciding whether a fishery
opening would be advisable from a safety point of view. Special arrangements
have been worked out for the herring fishery and could be broadened to cover

all fishery openings.

7.2.5.2 It is important that the federal agencies responsible for
marine weather services and safety gain the confidence and collaboration of
the users of the information and services which they provide. This
collaboration could be furthered by the establishment of MAREP type programs
{cf. above), by the coordination of the activities of all participants in
marine activities and by periodic non-confrontational reviews of the

performance of government services.

7.3 General Recommendations (Bl-B5)

Bl. The general level of weather services provided to mariners should
be enhanced towards that available to aviators'by the dedication
of additional personnel and resources to marine forecasting and

weather reporting.

BZ2. Specilalist marine forecasting positions should be created in

coastal weather offices.

B3. Active development of a number of wmarine meteorological data

acquisition systems should be pursued.
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B5.
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Consultation between the Department of Fisheries & Oceans and the

Atmospheric Environment Service should take place before fisheries

openings.

Mechanisms for closer collaboration between the Atmospheric
Environment Service and wmariners, and in particular fishermen,
should be explored in the matter of collection and dissemination
of weather information. Included in this collaboration should be
a definition of user requirements for such items such as needed
lead times for warnings, critical wind speeds/directions, critical

wave heights, ete.
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Terms of Reference and membership of the
investigation panel.



Terms of Reference — LeBlond Investigation

Purpose

Conduct an investigation of the marine storm of October 12, 1984,

To determine how well Environment Canada met the requirements of
the marine community for weather information (observatlons, forecasts and
warnings) in the storm of Qctober 12, 1984,

To identify if problems existed in the reception, production and
dissemination of marine weather information and supporting guidance.

To determine 1f changes should be made in the reception,
production and dissemination process and, if so, in what areas and what form
should they take. '

Activities

Analyse the nature of the storm, 1its origin, development
and path.

Review the data and guidance available to the meteorologist
in the preparation of the marine forecasts.

Review the procedures wused to prepare and issue the
forecasts.

Review the dissemination of the marine forecasts to the
fisherman on-land and at-sea, and the utility of those forecasts in the hands
of the fishermen.

Prepare report on the progress of the investigation to the
ADM of the Atmospheric Environment Service after each two week period.

Submit a final report and Vrecommehdations to the Minister
of Environment by November 30, 1984, :

Investigators
1. Prof. P. LeBlond - U.B.C.~ Chairman
2. G. Wells - Chief, Forecast Operations, Pac1f1c
3., Dick Nellis - Chief, Weather Services Atlantic
4, B. Forsyth - Fisheries Association of British Columbia
5. A. Kaario — United Fishermen & Allied Workers' Union

Location

Offices of the Atmospheric Euvironment Service
1200 West 73rd Avenue

Vancouver, B.C. V6P 6HY

(604) 732-4673

w/p 8243



Figure 1.

The path of low pressure centres in the northeast
Pacific during the period October 9-12, 1984.

The storm of principal concerm is labelled A;
dates and times (PDT) show its progress. The
interruptlon in the path reflects uncertainty as
to its position on October 10. Storm B was
responsible for storm-strength winds on the B.C.
coast earlier in that week. Storm C was weak and
of little concern.

The map also shows where weathership P used to be
stationed (shown by a P at S50°N, 145°W).

The locatlon of the moored NOAA meteorologilcal
buoys is shown by squares; that of the drifting
buoys at 1100 PDT on Thursday, October 11 is
indicated by stars.
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List of Appendices

Most of the evidence and opinions on which this report is based is
contained in the appendices attached hereto. They are organized and
classified as follows: ‘

Information Pertinent to the Conduct of the Investigation

1. Terms of -Reference
2. Agenda of Investigation Panel Meeting, November 22-23, }984

Major Meteorological Documents

Technical Summary of the Storm of October 11i-12

Status of Communication System

Review of Guidance Provided by CMC

Forecasts Issued by Pacific Weather Centre, October 10-12
-Coast Guard Radio Stations Broadcasts

The Forecasting Process

0O~ v P

Scientific Submissions

9. Report from J. Knox
16. . Report from P. Haering
11. ° Letter from M. Miyake
12, Letter from A: Bennett

Submissions from Mariners
13. Letter from Pacific Trollers Association

14. Letter from Canadian Merchant Service Gu11d
15. Letter from UFAWU

Survezs

l6. J. Scanlon's Report
16A. Comments by Investigation Team on Scanlon's Report

Other

17.  Letter form Mr. Roberts
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Agenda of meeting of November 22, 23, at the offices
of the Pacific Weather Centre, 1200 West 73rd Avenue,
Vancouver, B.C.



Storm of October 11-12, 1984 Investigation

Meeting of November 22, 23, 1984

AGENDA

Thursday: 3:30 p.m. to approx. 6:00 p.m.

1. Review of mandate; interpretation and discussion of
responsibilities,

2. Survey of material in hand on:

a) data acquisition and transmission

b) forecast history of the storm

c) the forecasting process:

d) forecast dissemination

e) needs of mariners for weather reports and forecasts
£f) Scanlon's report

3. Assessment of sufficiency of information surveyed above
in terms of need to answer following questions:

a) What factors affected the quality and timeliness
of the forecasts issued before the storm?

b) What information is required by mariners?

Friday: 9:00 a.m. to approx. 3:00 p.m.
4, Detailed discussions of relative influence of the various

factors which affected forecasts.

- identification of critical or weak links
- suggestions for improvements

5. Identification of perceived weaknesses in weather reports
and forecasts provided to mariners and in the means by
which they are disseminated.

- suggestions for improvements

6. Discussion of structure of final report and of broad
lines of recommendations.
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Technical summary of the storm of October 11-12, 1984,
prepared by Pacific Weather Centre.



FROM
DE

Government  Gouvernement

of Canada

L

SUBJECT
OBJET .

du Canada MEMORANDUM NOTE DE SERVICE
j SECURITY - CLASSIFICATION - DE. SECURITE
PAED
OUR FILE/NOTRE REFERENCE
. 8770-1 (PAEM)
_\ YOUR FILE/VOTRE REFERENCE
PAEM
DATE
N October 23, 1984

Technical Summary of the Storm of October 11/12

1. Attached for your review .ls a technical summary (prepared
by B. Hammond) highlighting the sequence of events leading to th
onslaught of storm force winds along the west coast.

2. Further to the technical details of the analysis, I draw

_your attention to the factors at the end of the report - i.e. questions

about the impact of the disk failure at SSC; the value of GOES 6 .
imagery coupled with the loss of visual data from GOES-1; the
importance of the NOAA fixed buoys; the inconsistent behaviour of the
models (except the LFM which never did handle the gituation well); the
preliminary pre-suppositions of the reason for the explosive deepening;
and the timelinesa of the issue of warnings. All these items need
further investigation.

3. We are continuing to examine other issues such as the
performance of the communications system in disseminating the
information. Furthermore, all meteorologist staff assoclated with the
storm are being interviewed for their accounts of the event.

_oeuneMe

G.E. Wells
attach.
cc: PAEW
PAEO .
PAEC
" PAEMO

PAEMM



“ Pacific Storm of October 11/12, 1984

1. Introduction

 Friday October 12, 1984 proved a fateful day for numerous West
Coast ' fishermen. A rapidly 1intensifying low pressure area sped towards the
coast packing Storm Force winds. This resulted in the loss of several fishing
boats and more importantly, the loss of five lives.

This report will attempt to examine the sequence of events leading
up to the disaster and attempt to examine some of the meteorological factors
influencing the development.

2, The'Sequence-of Events

The storm reached its maximum intensity Friday morning (12/1200
GMT). The scenario begins 48 hours previous.

2.1 Wednesday Morning

Early Wednesday morning at 10/1200 GMT the system was near the
dateline (180° W). ~ | ,

The 48 hour numerical model prognoses based on 10/1200Z data were
at odds. The U.S. spectral and the CMC spectral progs both tracked the system
towards the B.C. Coast and deepened it to 976 mbs. The 48 hour LFM prog showed
a ridge over the coast. o '

The central communications (SSC) facility in Toronto experienced a
disk failure at 10/0508Z. The system operated on one disk for the next 31.5
hours. Before the disk failure, there were also circuit problems between
Toronto and CMC in Montreal. (What impact did delayed or lost data have on the
model runs during and after re—implementation of the disk?)

Attachments:
US Spectral 48 Hour Surface Prog Valid 12/12002
CMC 48 Hour Surface Prog Valid 12/1200zZ

LFM " 48 Hour Surface Prog Valid 12/1200Z
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2.2 Wednesday Evening (October 10)

The cirrus shield ahead of the system was evident on the western
edge of the satellite picture. The cloud mass was the remnants of typhoon
OGDEN, which had now become extratropical and was caught up in the Westerlies,
The key piece of data at this time came from drifting buoy 6659 at 42 N 160 w.
Between 11/0000Z and 11/0400Z the pressure at the buoy fell 5.3 mbs.

2.3 VWednesday Night (October 10/11)'

Information was rather sketchy overnight. On the 11/1200Z surface
analysis there were no ship reports and only one buoy report within 450 omi. of
the centre.  The satellijte imagery still showed an amorphous "blod”™ of cloud
approaching, however, the water vapour image showed clearly the presence of two-
streams. This confirmed the presence of warm subtropical air in the system and
was. a clue that this system might be different from the usual, having the
potential for significant development due to the presence of very warm gir
(hencé strong. baroclinicity) and possibly high moisture content to promote
latent heat release.

The CMC spectral run based an 11/0000Z data persisted in showing an
intensifying low pressure area. The 36 hour prog for Friday morning (12/12002)
showed a 977 mb centre near Cape St. James. At 11/0000Z a bogus point was
entered on the CMC model at 43 N 155 W. This bogus data may have made it into
this model rum.

The U.S. spectral backed off on development showing a 984 mb centre
farther to the northwest. The LFM run fell in line with the U.S. spectral.

The communications disk was still down in Toronto.

: The PWC prog for 12/1200Z based on this model run showed a 970 mb
centre near 50 N 140 W. - :

2.4 5 a.m. Thursday (October 11)

Gale Warnings in effect for all northern B.C. coastal areas and the
off-shore areas calling for southeast 20 to 40 knots developing overnight.

Attachments:

FXCNI CWVR 11/0600z

FXCNI CWVR 11/1100Z

FPUS 3 KSFO 11/0358Z

FPUS 3 KSFO '11/09582

FPUS 3 KSEA 11/1000Z

TBXX 6 KSFO 11/12302

FPCN 20 CWVR 11/1215Z"

TBXX 6 KSFO 11/00407

TBXX 6 KSFO 11/0640Z

PWC Satellite Analysis 11/1200z

PWC Water Vapour Imagery 11/1131Z
PWC Surface Analysis 11/12002
U.S. Spectral 36 hr Surface Prog Valid 12/1200Z
CHMC 36 hr Surface Prog Valid 12/1200z
LFM 36 hr Surface Prog Valid 12/1200Z
PHC Prog Valid 12/1200z
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-AND MODELS D

SLO COMING I QR HITS DUE 7o TOMPUTER PRGES. ..

L CERTIHNUES WIKHG TREMHL, MEARWHILE STG WORT
CONTINUES QL0 HHEWD CRET. VWRY COLD AalR AND HYY
ZOCTDL, WPET COHTIHUED WKHG AS TROF ESSES OMEHRE
CHS., THIZ HXT SY8 I3 A FROB AS DATA IS SPARSE
N SOLUTION.

CHNTR 0F
CHYCTY ACTiv
AND MKT PRC

SFC, . 8FC LO OFF WASH CST KFCTD TO WKN AS UPR TROF MVS INLAND.

FNTL BAHD OYRE INTR CONTIHUES EWD TO ALTA THURS EVYE. RDEG.OYR BC

AHD OF HeT FAT SYE, SAT FIX HOT MUCH HELP WITH THIS 2Y8 A% YET...
MODELE START WITH IT MR 434 158W HOWEVER BOUY 86659 AT 42H teQu

HoaZ FellLEN S.3 B T 923.7 IH LAST 4 HRS SQ L0 CONTR MAY STILL BE
WEST OF 180, FOR THIS RESSON WILL LEfAN TWRDS SLOER MTH QF U3 SPECT

WM., . BN ACCOMPAHIES FHTL BanD 2CRGIS INTR, SHWRS (ST UNTIL UFs
TROF PASSES ANHD AME BEGINS TC 2TBELE. M ANl INCRAG SELY WHDS O
THE SIT FRIDAY a3 HXT Pat 243 QFFotid ‘ '

COQLER THMPS THU WITH FRCEILT LISELY THu iITE IR THE GK

END
HAaMMOHD

FximMi TuUVE 111140 ' 220-24101111:182

OR HMISG CUE TO COMPUTER PROBRS. ..
=T WKRHG TrRiERD. MEANWHILE STG YORT -
SLO HHEWD DRFT. WRY COLD AIR AND HYY
CONTINHUED WKNG AS TROF EASES OHESHRE

HXT %5 I35 & PROB RS DATA I3 SPARSE
aMdbh DEGREE OF DVLPMNT. . HOWEY¥ER IT 15

Y I

o~

[ I A I I i

i

AND
MPETD TO

~- -

SFC...SFC LO OFF HaSH CST XPCTD TO WKN As UPR TROF MVYS INLAND.
FHTL EAND OVE IHTRE CONTIHUES EWE TO ALTA THIS EYE. RDGLE OYR BC
ARD OF HKT PAC 5v3, SAT PN NOT MUCH HELP WITH THIS SYS A3 YET. ..
MOQEELS STa=T WITH IT HE 42# 15358¢ HOEEVWEE [aTa IHRICRTES IT May
BE FORTHER W, WILL LEsSS TWRECS -[“.p s fiGDELS FOR HOW HOWEYER
WEPHT HPETD TO BE 27428, . . 0mE IN LIHE TH TalN SFECT,

I

Lan ]
-

\E

W¥, . .RH ACCOMPENIES FNTL BAND ACRERES INTR. SHWRS 5T UNTIL URPE
TROF FASSES AND gME BEGINS TO STELZ. RH AND INamh',asz WHDS O3
THE C=T FRIDAY A3 NXT PAD IZVYS APROHE., (ALE WRHMG IN EFFECT FQR

OFSHRE aHD N CE5T WTRS. -

COGLER THPS TODY WITH OVRHNGT .THPS IH TH: OK DROPPING TO ﬁE FRZIG.

END
Hei it
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TZLETY
LT From CTULER 1 HESN Quunz TQ QCTORER 11 1324 2002
FRUSZZ R2ED - 1 E5g 220-841Q01104:32
o LFHM IH G0E RGRMET il SEME OPROGS. FHT JUST N OF SFO MVG EWD
QKT . TEOF Gl GEFES 1020 PROGCS TO RCH SIERHY BY 122,
“PT FHT 7O BS TROF IT WITH NOT MUCH FRTHR S THAH
HHI 28T . WEH U BRHC TO RCH PACHW AND HUCA THUR HGT DECG FRI

ASTASSISKIYOU MTNS. PLANKINTON
EKa 568 SFQ 353 §2 FaT 132 BFL -22 SHX 122
T

A

L 96 A
' Cﬁ...HE»ICGPI_u...TNuT SCA. .

(E5
H ! A
WE PUT SOME TRWE IN HU AND SH
REi a9
PT ST GEORGE TO PT CONCEPTION AND SFO

5

FRUSZ KEFEQD 110235 220-234101110:54

ETLT SHOWS ENT STG ENUF TO MOVE aLll THE WRY THRU THE DIST. LEAF
CLD HGT FRMD S 0OF 25 ME 123 & AND THIS DVLPMNT AREA WILL SPREAD
PCPH oO%R alL OF CHTRL €& TDY. AT FRESENT SPD..UPR TROF WILL BE
THRI THE &4fEA EY GFTH I THE N AnD ERLY EYNG IN THE 5. HXT THREAT
OF « PCPRM WT RN SCYOTH SPEA NCW REACHING 1454, THIE OYERRUMMING
PCPH WILL BE MSTLY "IN THE W BRUT IF THE RDG INCRSS A3 MUCH As FC3T
gY THE FROGS A THREAT OF PCPH MIGHT ENIST FOR THE NHUL: DIST THIS
WKAEHD ., A3 GF NOW THE FOST2 BYD 4% HRE LOOQK GV:PDuf WHEMN IT -
SOMES TO THE FCST &P OF THE TRGFE AND RDGE S0 WILL UrDQTE THE XTNDD
TO DOR THE TREAT GF PCPH OYR CHTREL Ca. EFs 436 SFO 412 RBL €14

" ERC B2 FAT 2IZ1 BFL €FF SR g3
T

T, ADVISERIES .. . TDY 30, .F T PT CONCEFPTION

CFPUSZ KEER 1ti1O00 : . 220-341 011110 05 -
SLY O FLO ALF Wa a3 SHeAP TRGr 2WD T4 CST. FHT MADE BROSD WITH WYS
CEWMERS WA, SFC TROF HR C3T &PRS STGR THN -MOQDEL. MHR RDS WOHTY 1450
AR EDS BY CHSDREL SYENG WITH HMETRE FH UGDEN. PROGS SMLR FLLG SFC TROF
GNTO BLDG CSFC ORDG THLD WiTH CD al& FM TROF, PROGS DIFFER IN SPEED MYG
SeLPo L0 CFM (el HEWD JO BC AND WEM FNT BN INTG WA. PREFER SLOWER 3GM

BUT STILl HMEED TG SPEED UP ERLE FCET, P OGS MAY NOT BE HANDLING LGW
PROSERLY DUE TO TWd CHTRS aNL STG JET. WILL RE CAUTIQUS WITH WHD
TREGTMENT FRI. ‘ '

o

JIL ceg OLM &3¢, o -
KIERULFF ‘.
WA, L ADYISORY .. . TDS. 808 03T,

RPN



SFSS SFO SIM..veC.lo “i. C0LUD, . GRWFHICAL SIN..WEL. .+ BL I RPCS,
.NOTE...WESTERN STLT..GOES-t NR 1304..HAS BECOME INOFERABLE.

CGBES~6 NR 98W CONTS TO OPERATE NORMALLY.

DDESPITE 200KT NWLY ARIREP WNDS THRU 437140 AT 18Z..HC FTHR DI1GG OF
JOFSHR TROF APRHNT AND JET AXIS HAS LIFTD A DEG NWD 'IN THE BOTTOM OF
" 1TTROF- PAST 6HRS, STILL..STG FLOW IKNDCG STG THERMAL PACKING. AND APRKNC
HOF VRY CD CUZCBS IN THE TROF SUGS COLDER CNTRL TEMPS IN TROF THAN
SANLYZD 8Y MRHG LFM. SP BETTER WITH NEG 30C AT HS BUT EVEHN COLDER
)1S. PSBL WITH THIS PAT. ESTHM PSN OF TROF AXIS AT 00Z FN PR LOW HE
567139 TO S0/138 TO 40/1306., SRH END SHFTG EWD ABT 20KT KITH UPR LOM
HRSTHRY PAST 6HRS. JTSTR AXIS ESTHD FHM 50/156..45/140..41/135.,.40/130
...45/7125..557127. A BRANCH SPLITS AUAY AND FLOUS INTG THE TROPICS
FM.NR 417135 THRU 32/130. SPLIT NWLY FLOW FPRODUCG R NICE DELTA PAT
VIN CD CLDS OFF-CA.CST. PAT SUGS THAT FNT 1S A LTL STGR € OF THE
“POLAR BRANCH OF JET THAN IT WOULD BE IF SRH BRANCH WERE NOT PRESENT
a0R IF THE SRH BRANCH WERE CSDRBLY UWKR.

FENTL BAND ABT 13C0NM WIDE HAS BACK EDGE OF DNSR PTH FH 50/127..43/7125
. ..39/126..357132, A VYORTCNTR IS BHD THE FNT AND LCTD 'HR 45/129 MGVG
"INEWD 20KT PAST 6HRS. FLAT WY APRNT ON FNT AHD OF IT HNR VRISL AND HCOVYG
CNWD RBT - 25KT. CD CUZCBS BHD BTUN 40-45N-FM 128-123W SUG PSBL .2ND

VYWORTCNTR HNR 42/137 MOYG EWD ABT 20KT.

"GBROAD OVRRNG CLD MASS- EXTDS WWD FM THE OFSHR TROF WITH DNSR 'PTH
SFM ABT 1454 WWD BTWN 42-50N. GMS DATA INDCS THE WWD EXTENT OF THE
NMSTRZCLD BAND IS NR 178W BTWN 42-47N. AT 21Z..RHMHS OF TROP STRHM
ODGDEN . ARE BTWN 170-180W FH 40—-45N MOVG EWD ABT 30KT PRST 6HRS.
112HR "SP - SFC MODEL INDCS LOW HR 41/171 994HB FOR 00Z. PSH RSHBEL
TTHO APRNTLY NOT -DP ENUF BY LCL RNLYS. WM CORE- FEATURES-IN ULYS
SSMTIMES DYLP RPDLY WITH LTL OR NO CYC EVDNC IN HI CLDS .ABV THEM.
MAREA -SHUD BE . CLOSELY HONITORED. HOLMES

1TBXX6 KSFO 110640 [220-84101107:42

+5FG5 SFD SIM..VALID t1/0600Z...GRAPHICAL SIM..WSM..AVBL IN AFOS.
NOTE...WESTERN STLT..GOES-1 NR 1300..HAS BECGME INOPERABLE.

CGOES-6 NR-98W CONTS TG OPERATE NORMALLY. :

LLFM/SPEC INIT LOOK PRETTY GOOD THIS EVE WITH LFM SLGTLY PREFERRED
UWITH BETTER P0OS. ON YORT FEATURES IN THE- ERN PAC TROF AND SLGTLY -
SSTRGR VORT PAT OFF PACNU. -

FENT AT "0SZ._APPRS TO-BE HRG THE WA/ID BDR IN THE N..EXTHNDG .SUD ACRS
FFAR ERN ORTHEN SSUUD -ACRS NWRN CRNR'NY OVR THE NRN SIERNEY -AND °
QOFSHR IN THE-SRN PTH OF THE S.F. BAY AREA WSWUD,.34/125..31/145.
“PCPN OCRG ALG MST OF THE FNTL ZN WD TQ- BTN 125/130 WITH ISOLD TRU.
HHI CLDS AHD OF "ZN OYR MST OF ID AND ALL BUTERN QRTR RV WITH RN
EBGNG 1IN WRN SXNS 'ID/NY. VORT MAX NR 46/128 MOVG NEWD 15-20 KT HAS
“SAOWN LTL CHG WITH SCT TRYW IN AREA FH MAX NWD TO ABT SON THEN EWD
TTG VRISL. PSBL-VORT MAX MENTIONED IH ERLYR SIM NOT APPRNT.

JJET AXIS ALG .S17150..40/130..39/128 THEN NNEWD OVR EXTRM SW OR..HU
WA INTO NRN BC. o o

UWAY- DATA NOT AVBL .BUT "TROF DOES NOT APPR 'TO HAVE DUG SWD. TRAOF

FEXTHDS-FHM HR 57/140..45/130,.35/128. LTL EWD MVYMNT OF "TROF NOTED
JIH N BUT ALG .406N TROF LN HRS MVD E 15-20KT. LFM MOVES-THE TROF
LN INTO THE SIERNEV .BY 1272 BCMG MORE NEG.TILT. GIVEN CURRENT POS
TTHIS APPRS 'TO- BE.TOQ FAST. }

BBRCK EDGE OF BAROCLINIC ZN CONTS 'RLG .THE WA/0R CSTS. SHWRS ARE OCRG .
1IN THE- COLD AIR-AHD QF 'THE 'TROF LH AS UWELL AS THE TRW ASSOCD WITH
rEgRT MAX MENTIONED ABV. SCT SHWRS ALSO APPRNT FEW DEGS BHND TROF
LDELTR PAT FRMD BY SPLIT IN JET BTN 130/140W BCHMG LESS IMPRESSIVE
iAS BR DROPPING SWD APPRS TO0 BE TAKING ON A HMORE WLY COMPOHERNT
PPRST FEW HRS., UPRSTRM RDG ALG 150 HAS PUSHED NWD A DEG OR TWO
YALSO0 WITH CONSIDERABLE THINNING OF THE HI CLDS SPILLING OVR THE
iKRDG BTH 1407150 AND BTN 40,50, THIS MSTR REMNANTS OF T.S. OGDEN.
1TTETHS IN EXTRM SERN AZ ABT OVR BUT ¥ORT MAX HNR 307110 MOVG ENEWD
QﬁgIAtS'KT @QY SPARK A FE4 MORE BFR THE NIGHT IS OUT. ONLY CSTL

—_—_—— . mAm = e e owm R X L L T N



: _ TELETYPE ARCHIVE DATA RETRIEYAL
'DATA FROM OCTOBER 1t 1984 12002 TO OCTOBER t2 1984 00002

1TBXX6 KSFO 111238 (220-84101113:87

“SFSS SFO SIM..VALID 11/7120082...GRAPHICAL SIM..UWSHM..AVBL IN AF0S.
‘NGTE...NESTERH STLT,.GGES—-1 NR 130W,.HAS BECGHE INOPERQBLE.
“GOES-6 -NR-98W CONTS 'TO OPERATE NORMALLY.
"ERN- PAC TROF CONTS TG BCM MORE NEGATIVELY TILTED BUT BOTH -MODELS
TTO00 FAST. UPR-LO IN GLFALSK ON -IMAGERY-HORIZON BUT APPRS NR
567142 WITH VORT MAX APROX 56/140. MYMNT APPRS TO .BE NNWWD S5-10KT.
TTROF APPRS TO EXTENDS-"FM LO..42/125 THEN SWD TO 354126, TROF LN
“MBYVG EWB ABT 20..KTS ALG 40/45N WITH LTL EUD MVMNT N OF 'S52M. VORT
MMAX OFF WA CST 'NR -47/127 MOVG NNEWD 20KT WITH- RU/TRW N OF THE
CCHTR OYR YRISL .ANP PAC -UTRS W TO 130W, .LAST CPL HRS APPRS THIS
MMAY HAVE BCH A& -CLSD CIRCLTH. FHNTL 2N ATTM THRU EXTRM NHRN MT SUD
1THRU CNTRL ID THRU APROX OUWY/EKG NY THEN SWUD BTN
RRO/TPH OYR THE.CNTRL SIERNEY AND OFSHR- BTN MRY AND" VBEG..29/135.
i LEGT/MDT PCPN OCRG ALG FNTL ZH.. AREAS RN BHHND- FNT OVR MUCH OF WA/
GOR/CA IH BRD BAROCLINIC 2ZN. JET axIsS FM S1/7150,,45/135 'THRU BOTTOM
({OF TROF THEN ACRS EXTRM NW CA AND NWD OVR WRN OR/UA INTO HERHN .BC.
{CANSIDERABLE COLD CU IN BOTTOM OF TROF MHLY AHD OF THE-  TROF LN
FBUT PRBLY .OCRG :0UT TO 130W BTH 40/45H. BACK- EDG OF BAROCLINIC 2N
TIS/FINALLY MOVG IHNLD A LTL IN WRKN WAZOR.

SEGFNT LEAF CLDP DVLPMNT HAS. OCRD ALG 'FTNL ZN W OF 125W SO PCPH
LKLY IN BAROCLINIC ZN WWD TO 1354, UPSTRM..MOISTURE FHM OLD
TT.S. ALREADY UP TO. 130W. SFC LO ON LFM KRR 45/150 AT 122 APPRS
REASONABLE ., - LO.'NOT APPRNT ON IHQGER? WITH HVYY HI CLD "COVYER BUT
*PAC ANLYS . SUPPORTS LFH SPEED,

VYORT MAX APPRNT IN W/¥ DATA IN NW MEX HR 29/108 MOVG EUD 10-15KT.
HMMID/HI CLDS OVR SERN CRHR AZ, CGULD.STIL.L BE SOME TRW DYLPMNT
TTHERE.,
FPUCEVICH
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PGM i MEOHK ~—- CIRCU&_; 20 ° TIME ROLVD: 12462

FPCH20 CWVR 121215

FPaRET 1 OF 2z : ‘ )
FARIRE FORECASTS FOGR B.C. COASTaAL WATERS IZSUEDR BY EHMVIRGHRMEHT
CANADA AT 5.15aM PDT FRIDPAY 12 GCTOBER 19&4

MARINE AREA FORECASTS YaLID UNTIL € aM SATURDAY.

GEGRGIA STRAIT

GARLE WARNING CONTIKNUED. ' :

WIHDS SOUTHEAST 25 TO 35 KNOTS RISIHG TO 35 TQ 45 WITH HIGHER GUSTS

THIS MORMING, WINDS DIMINISHING TCQ 20 TO 30 DURING THE QFTERNOGN anND
- BECOMING SOUTH TO SOUTHEAST 13 TO 20 DURING THE NIGHT.

INTERMITTENT RAIN TOPAY. SHOWERS TONIGHT. VISIBILITY LOWERING TO

1 70 & MILES IH RATH. ' ' .

JUGN DE -FUCA STREATT

GALE WARMIHNG CONTIHUEDR., . :

WINDE EASTERLY 15 TO 25 KNOTS INCREASING TO 20 TO 20 THIS MORNING.

WINDS INCREASING OVER EMASTERH AND WEEZTERHN ENTRANCES AT TIHES TO

SOUTHEAST GALES 35 TO 45, WINDS SHIFTING TO WESTERLY 20 TO 3¢

CTHIS AFTERWOON, CLOUDY. R&TH CHANGIHG TO SHOWERS THIS aFTERHOON,
VISIEILITIES LCUERING TG 1 TG 2 MILEZ IN R&IN,

" WEST. COAST NANCOUVER ISLAND.
STORM WARHIMG CONTINUED,

. WINDE SOUTHEAST 45 TO &5 KHOTE WITH RIGHER GUSTS SHIFTIHG TO

- SQUTHMREST Z2¢ TO 490 THIS AFTERHOOGN, WINDS DIMIKRISHING TG 20 TG 25
QYERMIGHT. RAIM CHANGING TC SHOWERS THIS AFTERNOON. VISIBILITY
LOWERING TO t TQ I MILES IN RRIN. : -

JOHHSTOHE STRAIT
" QUEEN CHARRLOTTE STRAIT
¢ STORM WARNING CONMTIHUED.
T WIRDE SOUTHEAST 50 TO 60 KNOTS WITH HIGHER GUSTS DIMINISHING TOQ
20 TCQ 48 THIS AFTERNOOGN, WIHDS DIMINISHING FURTHER TO 20 TG 20
i TOHIGHT. RAIH CHQNGING TG SHOWERS THIS HFTERNUEN. VISIBILITY
PLOGWERTING TO t 70 3 MILES IN ERit. .

jQUEEH CHARRLOTTE SOUND
T HECATE STRALT

i DIMON ENTR&NCE

ETCORM WARNING CONTIMUED.

WINDS EAST TC SQUTHEASTERLY 45 TO €5 KNOTS WITH HIGHER GUETS.
WINDS DIMINISHING TO SOUTHERST 35 T0 45 GURING THE AFTERNOOHN

AHD TQ 24 TG 30 QGVERNIGHT., RAIN CHANGIHG TG SHIUERT THIZ AFTERHNGOH.
VISIBILITY LOWERING TQ 1 70 3 NILES IM FAIN. :

WEST CORST CHARLOTTES., | _

STORM -WARHING CONTIUED. .

WIHDS EAST TO SOUTHEAST 45 TO 63 WITH HIGHER GUETS, WINDS SH1 FTIhb
TO WEST TO NHOKTHWEST 40 TG S0 THIS AFTERHNOOK AHD DIMINISHING TO
SOUTHWEST 20 TCO 30 OVERNHIGHT., RAIN CHANQING TO SHOWERS THIS
RFTERHOON., YISIBILITIEZ LOGWERING TO 1 TG 3 MILES IN RAIN,

END PART 1
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FCraztHy —== Lisfin o 220 TIME RCWD: ted7s

FROHZO CUVE 121218

FaRT & GF 2
FinitIHE FORECASTE
CalNaba g7 S.1248 F
JMARTHE BREA FORECAS

FoDL.C. COASTRL WRTERS 1SSUED BY ENYIROHMENT
0T FRIDAY 12 GCTORER 1934

TS YALID UNTIL € RM SBTURDAY.

EOMTE N

GHLE WARNING UPGRRDED TO STORM WaRNING.

WINDES NORTHWESTERLY 45 TO S5 KNOTS BECUMIHG WESTERLY 40 TO S50 THIS
AFTERMOOM, WINDES DIMINISHING TO SOUTHWESTERLY 26 TO 30 OVERHIGHT.
R4IM CHEBNGING TO SHOUERS TRIS AFTERNOCH., YISIBILITY LOWERIHG TO
1T0 3 HILES IH EATY,

EXPLORER

GHLE WARNIHG COMTINUED.

KWIKDE SQUTHWEST 35 TG 45 KHNOTS DIMINISHING To 26 TO F0 THIS
AFTERHCON., WINEES DIMINISHING FURTHER TO 15 TO 240 OYWERNIGHT.
FREGUENMT SHOWERS TGDAY LGWERING VICIEILIT& TG 1 TG 3 MILES.
DECREHSI%G SHOUERS TONIGHT.

l"1 r_.

FURTHER OUTLOOGK FOR 24 HUUP‘ BEYIND € PH. FRIDARY.

SOUTH COAST.. . MODERKTE TO STRONG QOUTHERLIEH EXACEPT NESTERLY IN.
Jun DE O FUCLH,

T HORTH CO&ST ... STRONG SOUTHERLIEb.

" OFFSHORE . STHGUHGE SCUTHWEST WINDE,

SYKOFEIE : - )

g LOW FPEE?URE CEHTRE OF 970 MILLIBARES HEAR StH 1200 THIS MORHING
WILL DEEFEN RBND MGYE HORTH INTO THE GULF OF ALASKA. A FAST MOVING
- FRONT A3S0CIATED WITH THE LOW FRGM JUST WEST OF THE CHARLOTTES TO
Td4aN 127W THIS HMORNING WILL MGVE -ON TO THE COAST BY MIDDAY. STORM.
"FQRCE SQUTHERST WIKDS ARE EXPECTED QVER NMOST WATERS AND EXCEPT
'GEGRGIA &ND JUeN [E FUCA STRAIT WHERE GALES ARE EXPECTED.
WIMDS WILL DIMIKIEZH &% .THE FRONT AND LOW MOVE aAuaY.
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" 2.5 Thursday Morning (October 11)

On the 11/180OZ surface analysis there were 5 ships within a 300
nmi: radius of the low centre. 3 of the ships were east of the low. 2 of

‘these ships reported strong falling pressures as follows: KLEZ falling 50

(i.e. 5 mbs/3 hrs) and UZUA falling 70.

On the satellite imagery the cirrus with the system had pushed
northward about 3° in the last 6 hours, indicating building of the ridge. ahead
of the system. The ridge line was wmoving east at about 30 knots. ' The dry
"slot” was now evident. Farther to the west, cold convective clouds could be
geen. © The flow into the system was becoming slightly more meridional
indicating sharpening of the following trough. The socuthern warmer valued
stream however seemed to be breaking through to the south which would lead to a
eplit in the system if it continued.

’ The model run based on 11/1200Z data proved very interesting. The
CHMC spectral 24 hour -prog for 12/1200Z backed off on development showing a 987
mb low at ‘53 N 141 W. 'Did the bogus data entered on the 11/0000Z analysis
affect the way the model . handled the low? Was the lack of datz on the
communications system a factor? or both? :

The U.S.~ Spectral continued to back off on development showing a
995 mb low at 50 N 140 W.

The LFM was similar to the previous run showing a 982 mb low near
54 N 141 W. ' '

The communications disk was repaired and operating at 11712327
although the backlog on the circuit lasted for several hours.

The PWC prog for 12/1200Z, based on this model run, showed a 988 mb
centre near 53 N 141 W. The forecasters had also backed-off.

2.6 Thureday Afternoon (October 11)

: Gale Warnings were extended to southern coastal areas at 7 p.m.
(12/0200Z). The 7:15 p.m. forecast for West Coast Vancouver Island called for
winds increasing to southeast 30 to 40 knots Friday afternoon.

Attachments:

FXCN 1 CWAO 11/17152
FXCN 1 CWAC =~ 11/2245Z
¥FXCN 1 CWVR 11/1%002
FXCN 1 CWVR 11/22002
FPUS KSFO 11/15582

3
FPUS 3  KSEA 11/1600Z°
FPUS 3  KSEA 11/22002
FPUS 3  KSFO 11/21582
TBXX 6 KSFO 11/1815Z:
TBXX 6 PANC 11/21592
FPCN 20 CWVR ~ 11/1815Z
WWCN 1 CWVR  12/0200Z -
FPCN 20 CWVR ~ 12/0215z
PWC Surface Analysis 11/1800Z
U.S. Spectral 24 Hour Surface Prog Valid 12/1200Z

CHMC 24 Hour Surface Prog Valid 12/1200Z
LFM 24 Hour Surface Prog Valid 12/1200Z .
PWC 18 Hour Prog Valid 12/1200Z
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FXCHT Cligh 11715 Sog-£41 0141925
NEW Y9 APPRS FSNEL AND sCPTD WITH MINOR CHGE. HO S1&

CHGS FH FREVIOUS SUEJ 48 HR.

RPDLY MOWG PAC LU WILL HAVE REACHED EC CST BEY ZEHR

ERINCING ®THGv FCPN. WRM AlR PUSH OVR PRAIRIES WILL
SLOLY COME TO AN END OVR N FEY DAYS AS MaJOR S/U

CROSSES ROCKIES. LO SLIDING OVR "LABRADCR WILL BhH-

'DVLPMNT AS 1T MOVS ARD TROF EYD 326 HRS.

MEW LFM SIMILAR TO V3 AT 3& HRS XCP IN SMALL FEATURES
OVR USa. THIS MAY BE DUE TO LTL NOM CaNADIAN U/A DATA
1N &NAL THIS HOBNING. TRENMD PRFRD 70 ¥ FOR SPEED OF-
-PRAIRIES /U,

&0 HE PROG COKTIMUES PREVIOUS TRENDS &
60 HR V9. DIAGHOSTIC @PF PRFRD.
END/LAURENHCE - , )

izl

INDCTE EY

FXCH1 CUnt 112243 _ ‘ . : 220-24101122:37

MODELS aALL HANDLE STH 1IN CIMILQQ QCHIbN EUT vary IN DETHILE,

‘w9 alb GLOERAL MORE ALIKE AND THEY ~~RE FRFRD.

LAEBRADOR LG WILL TURN aRS TROF ORG FRD AND BGH INTENSIFICAT

CLOEGL DEFTH FEFRD HERE. RUE RDG MAY NOT BE AS INTENSE RS
Vo SLH USER IN PROG. JOSEPHLIHE IS FCST TG KEEF MOWGE VEY &
STG S/% CROGSSES ROCKIES DRZ PRI aHD LOHG RANGE FROG INDCT
TROF TYR CHTEL H AMERICH.

MODELS DIFFER IM TREATHENT OF FACZ LG, Y5 &HD LLUC._ BERING
1T TO ALSE PANHAHDGLE BY 4& HREZ WITH v% LPR. LFM HOVE LU
T0 HFH GLFALSE. %9 SLN PRFRD &5 ANAL SHOWES L0 DPRE THRN

12 HR GLOEsL. THIS %S LIKELY TO BRIHE LOTS GF Rald,
DIAGHOSTIC BFF FRFERD.

ENDALAUREHCE

I0H.

R
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| ECHIME LaTe PETRIEVAL  _
DaTe FECOM  GCTODER | 1o zgaﬁ: TO  JANUARY 17 1984 047002
ROy : Zou-24101118&, 31 . CONT.

FRONT CTIVE 111
L0 COMIMG IM OR RBISG LUE TO TOROHTO COMFUTER FROEBS. .

ATA EITHEP

SOOHEASRT. . .GULF LO CONTINUELZ @VHE TREHD..UUET MAxX OVR csT VRISL
CONTS MHE AT 20 KTS WITH TROF TG ©SLIF CST MOVG EWDS 15 KTE. HYY
CVCTY CLDS WITH YORT CHTF &NL E OF TROF. OLD FHTL STRM RHMNS H-S
ALG 1200 MOYG E 1S KTE UITH LYRD CLDED OVR aLL "OF BL INTR., _
UPSTRM FHTL STRM RHMNS & OF SON EUT SFC anal RHNES 1M DOUBY BUE TO
gk OF SHIP RPRTS AND POOR RESOL OF SAT PICS DUE TO SYS BEIMG OH
EDG OF FICE.

S/ HR.4U,!4G WILL COMT MOWG E &ND RCH CALIF BY FRIL. HNXT SYb ALG
155k MOYE EWDRS ABT 25 KTS AND HUM PROGS. DEVYELQP THIS TNTO MAJ STORHN
WITH /WY CROSEHG EBC CET BY ERI AFTN. THIE APRS TO BE & T 12 HRE
FAST DUE TU FPOUR ANAL THIS MRNG., AMHT OF DYLPHNT FEST 1& ALSO A
LTL SUGFLT BUT CANT SEE HOW MUCH CCGLD AIR IS BHND §YE TG FROMOTE
DVLPHMHT.

SFC, . EFC L0 OFF WasH CST XPCTD TO WKH AS UPR TROF MYE IHLAND.
FHTL EAMD .CY¥R THTR COHMTIMUES EWD 7€ ALTA THIS EVE. RDGG OVR EBC
AHD OF H¥T FAT SYS. S20MB LO MOVE TO H CHRLTS BY FRI AFTH WITH
FHTL WWHFE S0/9Z0 AND SELY NR GALE FORCE GRAD ALG CS5T.

W%, . KM RCOCMFANIES FHTL BAND ACRDSS INTR. SHWRS CST UNTIL UPR
TROF FRISES AL AME BEGING TO STELZ. RK_AND INCRSG SELY WNDS ON
THE ST FRIDAY sFTH RS KT PAC $Y3 4PRCHS. GALE WRNG TH EFFECT FOR
GFEHE AND H Tl UTRE. _

TOALER THPS TOV WITH GVRNGT THPS IH THE 0K DROPPING TO NR FRZG.
EED

THHIRY

FXCHI CWWR 112200 _ . oop-84101122:31

SO00HE/SAT. . . @3THRY GULF LO CONTIHUES WKHG. YORT MAX NR 50/125
CONTE NNE BT 20 KTE WITH TROF TO WRN NEVADs MOYE EWDS 20 KTS. RVY
CUCTY CLDS WITH YORT CNTR-AND E OF TROF, QLD FHTL STRM RMNS N-S
ALG 11&-1z0U ﬁDVg E 1S KT& WITH LYRD CLDS O¥R ail OF BC IHTR.
UPSTRM FHTL STRM RMNS S OF S0N WITH DYLPNE YORT MAY NR 47/143 MOVE
E 15-20 KLTS BUT FRELY WILL ACCEL. FHTL STRCTR HOT CLASSICAL BUT
GUD SFC L0 DYLFPHG. . A ,

THIZ S-Wv WITH ST¢ SFC FHT WILL RCH CET BY FRI aFTH WITH &FfC LO
HOVG TO N CHRLTS RS S7eMB CHTK. - - ’

'SFC}..SFC LO O¥R YRIZL XPCTD TG WKH QS_UFR TROF HMYS INLAND THGHT.
FNTL EB&NLE OWR OINTR COMTINUES EWD TO aLTa OVNGHT. RDGG OVRE BC

"AHD OF MXT PAC SY$, 57EME LO MOYS TO K CHRLTZ BY FRI FTH WITH
'FNTL WVYNR S0/130 AND SELY NR GALE FURCE GRAD ALG CST.

\M? LOCCHL RN INTR WITH FNTL BHD THNGHT. SHUWRS CST UNTIL UPR

1TPUF PASSES AND ANE EEGINS TO STBLZ. RH AND INCRSG SELY WHDS ON .
THE CST FRIDAY AFTH A% HXT PAC SY¥S APRCHS. GARLE WRNG IW EFFECT F@R
‘OFSHE AND H CST WTRE.

COOLER THPS WITH OVRNGT THMPS IH THE 0K DROFPIHG TO HNR FRZIG.

‘EHD
THOMAE
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EPUST KSFD L1IESS IrG-p410111€:42

HEi¢ LFM HGT AYEL A&TTM,...THQ HS PLCET GUITE DIFFERENT FiM PREY RUN
WHCH Was NCT DEEF OR SHRF.ERUF, THEZ SHUD ALLOW WRM OYRRHNNG aANME
ETN 136 aHD 1400 TG SPRD OVR DIST TNGT XTRAP HS BCK EDGE TO THE
CET QBT 14Z FRI. TYPICAL DIRTY ROG MST OF DIST U1 LHC LGT PCFH
XCPT K OF 4CH WHERE RAIN LIKELY. SHRT TERM HS TROF CROSSHG DIET

TDY AND EHUFE METR aND INSTBLTY FOR SCT RW¥- WI TRU-. CLDS OYRHNGT

SHUD KP TEMPS UP aAND MINIMIZE FOG. - B

EKA €63 SFO 631 RBL €62 SAC €32 FAT +2- BFL &1~ SHX +3- . NULL-

ce . . ADVISORIES...TDY SCA..PT ST GEORGE TO PT CONCEPTION .z
TDY TA...ZHS 9..10, i

"8

FPUST KSEA 11§600 - 200-24101116:50

NEW LFM NOT SEEN. UPR TROF QFESHR MOYG END BUT STILL SLOWR THAN PREVY

LEMASE MDLS, TSePIY SHWY CSDREL CBATCU OFZHR CHTRL ARD SRH ORE C357

BPUT HOT &0 #UCH OFSHR AST aND Huw. a7 GF SHWRS IN W TDA WILL DEPEHD

ON WTHR ENHANCED -POCHET CONTS EWD DR ROTATES HEWD U

EaEROCLIHNIC LD BHD GEDLY CLES
TNLED. BCH EDRGE SHUD CLR SE CRHR W BEY DRK &kl HE CRHR ERY MERHG.

[=7
'BARGCLINIC BND MAS BCH EDSET wLoHTY PL w-‘hnﬁ WILL BE SLO TO NGY EWD,
RN LIKLY TO CONT ALG ERN BD soi TIME. MO MJR CHGS TC PREW FCITS
UIL S&& OLM SEa €57 YHH 2iT alLd 513, GPH ‘
Wi, . ADVISGEY. . TDa. . 80a CET.
FFIUSZ KSES 112266 - o So-B4101121 140

GeES ERM WR AS HEG TILTED TROF ROTATES

HAIH

TYPHOON

C

FCST PRCE 0OF LAY IS SVE TH ERN PRU LUhThIdIhu TROP. MSTR FROM OLD
OGDEH . »ORT HAH NR 457 FCRE
{

= TU SIM MS Move EHE 45 KIS. AGSOCD

LC RET 4o/145 anl OVREHG g ARENE 138&. EDGEWISE LUK OH SAPI

CAFFRS 10 SHW COLD RIR CU On BCE

A

T
Hay TROP METR IN AHALYS AND ALE

S
SILE OF YORTHAY, HEW LFM AHD S§P DONHT
0 BELIEYE EBOTH TRY TO ELIMINATE TROF aLc

BEC CST T00 FAST. LFM UNREARLISTIC IH CURLING L0 MWD TWRDE &HC. MH

WRM

GLVCTH EWD.RHND GHIF YCOHNIY 437144 TAWS 7 NE Fall. WILL SPED OVRHG

TNTG & SIDE FRI AND E SILE FRIONGT. SFC LOW TRCKS TO ARND -¥ZT LATE FRI

RN

ARD MAY INTENSIFY RPDLY IF TROF RXIS STILL -ARHD. PESBL HYY 8YRHG RHE

BGHNC LRTE FRI EBUT WHD ON W SIDE WILL HrY TO AWAIT HMYMHT OF L0 INLND.

UIL 4295 ULF GEAR 2Go YRM —26 GEG 324 RLW 255, GPH

.Uﬁ...QDVISORY...THGT..SCR CST @D IHMLHD WTRE, -
FPUSZ KSFO 112152 . ‘ 2Z0-2414061121:49 7
op aND LFM IN GUD SGRMHT MOYG TROF IHLD TG HE UT IH Z4HE WI WE
RDG ALG THE W C37. MDLE AND Py Seid OVERHNG FRTTRM IN THE H 63
REMHNENTS OF COGDEN SPLITS WI SMi PTH OF THE MsTE NHE THE CaA/0K EDR.
HY CHCLLD Ta IN{THE SIERNEY W1 DCESC SHWRS. NAIN PROB CGYRHGT
. CUD BE DYLFMHT UF GHD FG 4Nk LiRG TEMPS...THZ TRMD IS TC RECOYER
. TEMPS MST AREAS WI RISING HTE AT ZEHRE TO MR HRMLE,
EKa &32 SFO 41— RBL Z1- Sal 11— FAT —-€¢ BFL 1-0 SMK ——U.HULL
Ch...ADVIEORIES...TDY &C&..PT &T GEORGE TU PT COHCEPTION FOR SUELL

~

.’

ZFC



TTBXXE KSFO 111815 : 220-84101118:56

LSFSS SFO SIM..VYALID 11/18002...GRAPHICAL SIM..WSH,.AYBL IN AFOS.
~BROAD DIRTY RDG MOVG OVR ERN PAC ESHND VRY ACTV FHTL BND -NOW OVR
ITHE RGN. INTIAL .LFHM LOOKS WK NR 1504 WHEM COMPARED TO 122 IMAGERY.
AALSO NOT GOOD ON DETAILS OF CSTL TROF.

: LATEST DATA SHOWS JET AXIS ALG LINE THRU 41/160..44/1580..46/140,
43/135..SF0. .RNO.,.SCNTRL Wia..50/122. A 2HD BRANCH OF THE JET HOW
S CHTOFF-FHM -MAIN PTN LIES ALG AXIS 37/735,.30/132., THIS PTH WKHNG,
‘FLQT RDE AXIS 42/132..52/140 SHFTG EMD 35KT., MSTR WI THIS DIRTY
“RDBG FM TYPHOON OGDEN..IS ¥RY DNS AND CVYRS LARGE AREA WITH LDGE
HQT A POLNT NR 406/7125..EXTDG FM THIS POINT TO 507139 AND ALSO TO
'35/132 THE EDGE MOVG EWD TWD WAZOREG CST AT 40KT AND EXTRAP TO
HHHERN CRNR OREG NR 01Z2. IT IS MOVG OHLY 30KT S OF 40N AND SHOULD
MMAKE : CNYRL.CA CST NR 022, BACK EDGE S OF 40N IS NR-t394W 35/40H
“SHFTG EWD 40KT. CLDS § OF 40N DCRG AT A MDT PACE. N OF '40N..CLDS

"EXTD BACK TO 1554 WHERE ¥ORT CHTR 457151 MOVG 45KT ENEWD LOOKS
SSTGR THAN THAT ON INITIAL LFH. ASSOCD SHRTWY EXTDS THRU 487144,
SMDT/ZHYY PCPN ESTD WI CLD MASS AHD OF THIS FEATURE,

- CSTL TROF ALG QXIS'THRU VORT CNTR 4B/126..SF0..30/121. UV LENGTH

TTEBXXE KSFO 111815 220-84101118:56 + . +CONT.,
10F TROF-"STILL DCRG AS VORT CHTR MOVS HNNEWD 20KT AND TROF PUSHES
-EMD 15/20KT. ¥ORT CHTR NOT HANDLED BY LFM. LOBE BCMG STRETCH

~ARD DYLPMT OF YORT CNTR NR NWRN CRHR OF NVY SUGD BY IMAGERY

“SHFTG EMD OVR NY WHILE NRRLY STNRY OVR Wa. COLD AMS CHVYTHN

ODCRG WI THE TROF AT FAIRLY RPD PACE. OHLY ISOLD OVR EXTREME NRK
CR. -SCT WKNG OVR WRN WA..WRN OREG. SCT CYNTH STILL OFSHR PACKNUW

TTO 130W. FNTL BND ID..EXTREME NWRN MT..ERN MWA..ERN OREG,.NV,,
OVER SAN JOABRUIN. PTH .ERH OREG..WRN ID BEING ENHNCD BY DVYLFG

“YBRT CNTR NW CRNR NV, EMBDD CNYTN NR FNT 'ITSELF SEEN ON EHNCD
1IMAGERY AS NARROW BND ID PHDL..NERN CRNR NV, .CNTRL N¥..S OF TPH..
YWBG, ONLY LGT PCPN ESTD OFSHR WI THE 1 DEG WIDE BND WHICH EXTDS FM
UABG, .30/128. . SCT/BKN HID/HI CLDS EXTDS AHD OF THE FNTL BHD INTO CNTRL
rHMT, .WRN UT..WRN AZ..SRN CA,

:GERST,

1TBXKXE PANC 112159 , 220-84101122:18€
WEFO ANC SIM. IMAGERY THRU 20302

?SQTELLITE'INTERPRETQTIDN OF SFC Lous, .,

“NB. PSH : ) MOYMT - REMARKS

t1. S9-60/145W NE 15-20 KTS LTLEHG

22, 4671474 E 406-50 KTS DFUS/DYLPG SLGTLY
33, 7e/170W BSTHRY DPHG SLGTLYADFUS
d4, S97165E-170E EST ENE 135 KTS DYLPG/DFUS

FERN N PAC..GLF AK..SE AK..

LOW -NO., 2 APPEARS TURNING SLGTLY ENE WITH NRN EDGE OF 'CI SHIELD
“BECOMING ENTRAINED NEWD AT 15-25 KTS 'ALG S54/7140W-145U. . TUDS NERN
“GLF ‘AK. THIS S¥S IS TRYING TO MERGE MWITH LOW NO. 1t IN GEHL AGRMNT
WITH MACH-PROGS., LOW NHO. 1 IS STILL EVIDENT VERY CLOSE 'TO-PRINCE
NYILLIAM SHD WITH HEG TILT TROF PIVOTG SLOUWLY EWD OVR SE AK AND
iB.JC. £ST. UPR LoW IS DROPPING SLOWLY SWD -NR S53/1e62U.

*MHMNLND AK..ARCTIC, . .BERING Sta..

LYDRT/ZWEAK LOW WAS ON LATEST NOAAS CHTRD OVR 6771506 HMOVG SLOWLY
GRD THDS UPR COL OYR W CST OF MNLKD AK. XTHSV LOW-MID CLDS WERE
OOBSCG MOST OF MNLND -aK,.ARCTIC..AHD BERIHNG -SEA. FEW CLR AREAS
HWERE (OVR LAPE LISBURNE AND BRISTOL BAY. A LARGE SURGE OF CoLD CU
P18 MOVG . SE THRU ALEUTIAN ISLANDS. BOTH LOUWS 3 AND 4 APPEAR DVLPG
ZSLGTLY 8UT ARE DFUS.

“CALZADA OCT 84 -
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Pxn H’CHP —— C]ECL i 226G TIHME RCYD: 18162 !

FPCHN20 CUYR 111815 : R

PART 1 OF Z ' :
MARIHE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY ENYIRONMENT
CANADA AT 11.15aM PDT THURSDAY 11 OCTOBER 1984

MARIME AREA FORECASTS VALID UNTIL NOON FRIDAY.

GEORGIA STRAIT . e e
SMALL CRAFT WARNING. '

WINDS SCUTHERST T T0O 13 KNG#S'RISING AT TIMES TC 20 KNOTS. ™

WINDS YHNCREASING TO SOUTHEASY 15 TO 23 KNQTS FRIDAY MORNING.
MOSTLY CLOUDY WITH & FEW SHOWERS. & FEW MORNING FOG PARTCHES.
VISIBILITIES AT TIMES 3 MILES IN SHOWERS AND NEAR ZERG IN FOG.

JUAN DE FUCAH STRAIT

SMALL CRAFT WARNIHG,

WIKDS YARIAELE S TO 15 KHOTS OCCASIONALLY WEST 15 TO 20 TODAY.
WINDS. EECOMING EASTERLY 10 TO 15 KNOTS TCGNIGHT INCREARSING TO 135

TO 25 FRIDAY MCRMING., CLOUDY WITH & FEW SHOWERS. A FEW MORHING FOG
FATCHES., WISIBILITIES AT TIMES 3 MILES IN SHOWERES AND HEAR ZERD

IH FOG. '

WEST COonsT YAHCOUVYER ISLARD.

WINDE SCUTHEARST 10 TG 20 KKOTS TCDAY IMCRERSIHNG TG 2¢ TO 30 FRIDRY
MORNING, MOSTLY. CLGUDY WITH ‘HONEE . CH&MCE OF & THUNDEREZSHOWER
Tapay, A FEW MORNING FOG PATCHES. RAIN BEGINNING FRIDAY HEAR NOGH,
VISIEILITIES AT TIMES 3 MILES I PRECIFITATIGN AND KEAR ZERC IN FOG.

JOHNSTONE STRAIT

QUEEN CHaRLOTTE STRAIT

SMALL CR&FT WARHNIHG. . )

WIKDE LIGHT QCCASIOHALLY CDUTHEQST 10 TG 15 KHGTS. WINDS INCREASIHG
TO SOUTHEAST 15 TO 25 FRIDAY MORMNING. CLOUDY WITH SHOWERS, CHAWCE
OF A THUNDERSHOWER TODAY. & FEW MORNING FOG PATCHES. YISIBILITIES
LOWERING AT TIMES TO 3 MILES IN SHOWERS wND HEAR ZERC IN FOG.

QUEEN CHARLOTTE SOUND )

HECATE STRAIT , -

DIKCH ENTRANCE : : .

GHLE WARKIHNG CONTIHNUED. ' ' \

WIKDS WaRIAEBLE 5 TO 15 KHOTS RISIHG aT TIMES TO SOUTH 20. UWINDS
INCRERSINE TO SOUTHEGST 25 TG 35 KKOTS EBY FRIDAY MORNING. CLOUDY
WITH SHOWERS, A FEW MORNING FCGG PATCHES., VISIRILITIES AT TINES

3 MILES IN SHOWERS faND NEAR ZERCO IN FGG. .

WEST CORST CHARLOTTES.

GALE WARMWING CONTINUED,

WINDS SOUTHWEST 10 TC 15 KHOTES BECOGMIHG ZOUTHEARST 10 70 20 KHGTS

TOHIEHT &ND INCREASIRG TGO SCUTHERST 25 TCo 35 KROTS FRIDRY MGRHING.
MOSTLY CLOUDY WITH & FEW SHGUERS, RalH BEGIHNIKG HERR HOUOH FRIDAY
YISIBRILITIES 2 TO 4 MILES IH SHOWERS aMb TG 1+ MILE IN RaIN. '

EOWIE

GaLE WARHIHNG CONTINUED. _

KINDS SQUTHUWEST 15 TG 20 KHOTS EBECGMING SGUTH 70 SOUTBEAET 15 TO
25 TOHIGHT 6ND INCREASING TO SOUTHEAST 25 TO 35 KNOTS OVERNIGHT.
MOSTLY CLOUDY WITH ISOLATEDR SHOWERS. RAIN BEGIMHING FRIDAY MORNING,
vISIBILITIES AT TIMES 3 MILES IH SHCWERS AND TC 1 MILE IN RAIN.
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CMILE IN RAIN.

-

BGM:iMSCHK ——— CIRC..T: 220 TIME RECVD: 18172

FPCHZ0 CWVR 1118135

PART 2 OF 2 : . . . . . X
MaRINE FORECASTS FOR B.C. COARSTAL WATERS ISSUED BY ENVIRONMENT
CaNADA AT 11.15aM PDT THURSDAY 11 OCTOBER 1984 )
MARINE AREA FORECASTS VALID UNTIL KOOH FRIDAY..

=

EXPLORER - ' : S

.GALE WARNING CONTINUED. - N - CEEL .

WINDS SOUTHWEST 15.T0. 20 KNDTS INCREASING TG 15 TO 25 TONIGHT.
WINDS INCREASING 'SOUTH TO SOUTHWEST 295 TG 35 RISING AT TIMES TO 40
BY FRIDAY MORNWING. MOSTLY CLOUDY WITH A FEW SHOWERS., RAIN BEGINNIHG
FRIDAY. MORNING., VISIRILITIES AT TIMNES 3 MILES IN SHOWERS aHD TO 1

FURTHER DOUTLQOK FOR 24 HOURS BEYOND NOOH FRIDRAY.

SOUTH COAST...STRONG TO GALE FCQRCE SCOUTHEAST EXCEPT STRONG EASTERLY
IN JUAH DE FUCAH. : :

HORTH COAST...STRONG T0 GALE FORCE SCUTHEARST.

GFFSHGRE. . .GALE FORCE WEST TO SOUTHWEEST WIKEGE.

EHD .

SYNOPSIG .
& SURFACE TROUGH EXTEMDING ALONG THE COAST TODAY WILL MNOVE EASTWARD

65 4 WEGK RIDGE OF HIGH PRESSURE BUILDS OVER THE COAST TONIGHT.

GNOTHER PACIFIC FRONTAL WAYE WILL APPROACH THE SOUTH COAST FRIDAY.
MODERATE TO FRESH WIKDS OVER MOST WATERS WILL GRADUALLY IHCREASE
AHEAD OF THE NEXT WAVE. FRESH TG STROKG SOUTHEASTERLY WINDS UILL
DEVELOP IN THE SOUTH AND STRCNG GRLE FORCE WINDE OGVER THE NORTH
COAST AND OFFSHORE RRERS. : :

.....................................

"PGM:MSCHK —--- CIRCUIT: 220 TIME RCYD: 1422
. \ :

WUCH1 CUVR 120200 : :
CALE WARNING FOR ALL_SOUTH COAST WATERS EXCEPT JUAN DE FUCA STRAIT
1SSUED BY ENVIRONMEHT CANADE AT 7 PM PDT THURSDAY GCTOBER 11 1984

& FRONTAL SYSTEM NERR 45N 139K WILL CONMTINUE EdZSTUWRRD AND REARCH
YANCOUVER ISLAND FRIDAY AFTERNQON. WINDS ARE EXMPECTED TO IHCREREE
TO SOUTHEASTERLIES 30 TO 40 KHOTS SHERD OF THE SYSTEM FRIDAY
MORNING. AND REATE T0.STRONG SOUTHKWESTERLIES .IN. THE EVEHING.

ERD



...............................................................

PGM:MSCHE --- CIRCUIT: 220. TINE RCVD 1472

| FPCN20. CUVR 120215

PART 1 OF 2 o o : .

MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY ENVIRONMEHT
CANADA AT 7.15PM PDT THURSDAY 11 OCTOEER 1984
MARINE AREA FORECASTS VALID UNTIL 8 PM. FRIDAY.. . ...

GECRGIA STRAIT : : - e L
‘GALE WARNING ISSUED. i
WINDS SOUTHEARST 10 TO 20 kHDTC RISING AT TIMES TO 25.

WINDS INCREASING TO SOUTHERST 25 TG 35 KNOTS FRIDAY AFTERHOON.
MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE AFTERNOOH.

{ VISIBILITIES LQWERING TO 2 T0O 4 MILES IN RAIN AND NEAR ZERO IN FOG.

JURN DE FUCA STRAIT

SHALL CRAFT WARKNING. : - :

WINDS WESTERLY 10 TO 20 KNOTES SHIFTING TO EASTERLY 10 TG 2¢C

QVYERNIGHT AND INCREBSING TO 20 .7TC 320 KNOTS FRIDAY AFTERHOON., MOSTLY
CCLOUDY TONIGHT. CLQUDY FRIDAY -WITH RAIN IH THE AFTERNCOH.

VISIBILITIES 2 TGO 4 MILES IH RAIN AND NERR ZERC IN.FOG.

WEST COAST VANCOUVER ISLAND.

GALE WARMNING ISSUED. - . '

WINDS SQUTHEAST 10 TG 26 KHOTES TONIGHT INCREARSING TG 3G 70O 40

: FRIDAY AFTERNOQON. MOSTLY CLQUDY TOMIGHT. CLOUDRY FRIDAY WITH RAIN

! BEGINNING HEAR HNOQOH. VISIBILITIES 2 TO 4 HMILES 1IN PRECIPITATION
AHND NEAR ZERO IN FOG. ' ' ' :

JOHNESTOME STRAIT

QUEEN CHARLOTTE STRAIT
- GALE WARNING ISSUED. .
WINDS SOUTHEAET 10 TO 20 KNOTS, WIRDS INCREASING SOUTHEAST 23 70
35 BY FRIDAY AFTERHOOH. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RAIN BEGINNING IN THE AFTERNOON. VISIRILITIES LOWERING TG 2 TO 4
MILES IN RAIN AND HNEAR ZERO IN FOG.

1

QUEEN CHQRLOTTE SUUHD

HECRTE STRAIT

DIKON ENTRAHCE

GALE WARNING CONTIHUED. ‘ .

"WINDS VARIABLE S TO 15 KNOTE RISIHG AT TIHES TO SCUTH 20. UINDS
INCREASING TO SCQUTHEAST 153 TG 25 OQVERMIGHT AND TO. SGUTHEARST 30.TO
35 KNOTS BY FRIDAY AFTERHNOON. -MOQSTLY CLOUDY TONIGHT. CLOQUDY FRIDAY
WITH RAIN BEGINHING NEAR NOON. YISIBILITIES REDUCED 70-2 TO 4 MILES
IN RAIN RND NEQP_GERO IH FOG. - : .

WEST COAST CHARLOTTES

GALE WARNING CONTINUED.
| WIKDS SOUTHWEST 10 TO 15 KNOTS BECOMING SGUTHEAST 16 TG 25 KNOTS
|  QYERNIGHT AND INCREASING TO SOUTHEAST 3ghgg,;§\§ﬂg1:,iﬁlgﬁz :
| AETERNOON, MOSTLY CLOUDY TONIGHT. CLCUDY FRIDAY WITH RAIN BEGINNING
"IN THE TIDRNING < YISIBILITIES 2 TC 4 NMILES IN RAIN AND NEAR ZERC

IH FOG, ,

~EN[x PART 1
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PGM:MSCHK —--- CIRCUIT: 220 TIME RCYD: 1492

FPCN20 CWVYR 120215

FRRT 2 OF 2 . —— e
MARINE FORECQCTS FOP B, C CDQSTQL MQTERS ISSUED BY ENVIRDNMEHT
CANADA ‘AT 7.1SPM PDT THURSDAY 11 OCTORER 1984 . =
MQRINE ARER FORECASTS YALID UNTIL 8 PM FRIDAY. =%

. ‘I;.'

EQWIE -

GALE WARNING CGHTINUED . A
WINDS SCQUTHERLY 10 TG 20 KKQTS IhCREﬁqlNG TQ 15 TO 25 OVERNIGHT.
WINDS INCREASING TO SOUTHERST 30 TG 40 KNOTE FRIDAY AFTERNGON.
MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH -RAIN BEGINNING IN THE
MORNING. VISIBILITIES 2 TQ 4 MILES IN SHOWERS AND NEAR.ZERO IN FOG.

| EXPLORER . ' . L
- GALE WARMING CONTINUED.

WIKDS SQUTHWEST {15 TGO 25 KHOTE INCREASING TO SOUTH TO SOUTHWEST
25 TO 35 OVERNIGHT AND RISING AT TIMES TG 40 FRIDAY AFTERHOON,
MOSTLY CLOUDY  TONIGHT., CLOUDY FRIDAY WITH RAIN IN THE MGRNING.
VISIEBILITIES 2 TO 4 MILES IN RAIN AND NEAR ZERO IN FOG.

FURTHER OUTLOOK FOR 24 HOURS BEYOND 8 PM FRIDAY.

SOUTH COAST., .FRESH TQ STRONG SOUTHWEST WINDES EXCEPT WESTERLY IN
JURAN DE FUCH, ‘

HORTH CQARST.. CTRGHG TG GALE SOUTHWESTERLY.

GFFSHQRE. . ”TRGHG TG GALE FORCE WEST TO cUUTHME"‘T WINDS,

END

SYNGPEIS :

A WEAK RIDGE OF HIGH PRESSURE MILL MOYE GNTG THE COAST TONIGHT
AMOTHER PACIFIC FRONTAL WARYE NEARR 495H 1398 WILL CONTINUE EHSTUQED
TG REARCH VYANCUOUVER ISLAND FRIPAY AFTERNCON. MODERATE TO FRESH -
WINDE OVER MOST WATERS TONIGHT WILL GRADUALLY INCREASE AHEAD UF
THE HEXT WAYE. SQUTHKERLY GHLES WILL DEVELOP OVER THE OFFSHORE -
AREARS. BY FRIDAY MORHING AND WILL SPREAD TO ALL COASTAL WATERS

BY FRIDAY AFTERHODCOH EXCEFT FOR JUAN DE FUCA STRAIT. JUuaN DE FUCa
WINDS WILL BE MODERATE TQ FRESH WESTERLY AHEAD OF THE RIDGE

ARD WILL SHIFT 7O EASTERLY OVERHIGHT AND RISE TO STRONG EASTERLY
EY FRIDAY HFTEPHGGH

A
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2.7 Thursday Evening (October 11)

The low was now into the developing stages. The 12/0000Z surface
analysis showed a 980 mb centre at 47 N 142 W. Two ships in the southeast
quadrant from the low reported pressure tendenciés as follows: ELX3 falling -
40and HONF falling 90. The stationary buoys reported pressure tendencies as
follows: '

6004 50.9 N 135.9 W falling 37
6005 46.1 N 131.0 W falling 30 -
6002 42.5 N -130.0 ¥ falling 16

On the satellite imagery, the cirrus edge was now within 100 nmi.
of the coast, a speed of about 35 knots in the past & hours. The following
cold trough was more evident now. ' The structure of the system was not
classical. : C

. Another. factor leading fo strong pressure gradients‘over_the coast
was the rising pressures over British Columbia. These were due to cold air
moving in over the province as the cold -trough ahead of the system: was forced
inland.

The buoy reports for 12/03002'(8 p.t. PDT) were as follows:
6004  S50.9 N  135.9 W  falling 55

6005 46.1 N 131.0 W  falling 59
6002 42.5 N 130.0 W falling 35

By this time it was apparent that rapid intensification was taking
place. ' :

The satellite picture at 12/0300Z showed a possible vorticity
centre forming at 48 N 134 W.  This  centre moved northeastward becoming
absorbed in the frontal zome by 12/0600Z. The centre was probably a factor in
the rapid deepening that took place in this time period.

. The 12/0600Z surface analysis showed a 964 mb centre at 49 N 137 W.
The buoys reported as follows:

6004  50.9 N 135.9 W falling 84
6005 46.1 N 131.0 W falling 83
6002 42.5 N 130.0 W  falling 32

There was only one ship report within 360 nmi. of the centre at
this time.. On the satellite imagery the cirrus shield continued to be pushe¢
northward. The cold air was now being pulled in behind the low.

The CMC 12 hr prog valid 12/1200Z was similar to the previous 24 hr
prog showing a 986 mb low centre near 52 N 139 W. The U.S. spectral 12 hr
prog showed a 985 mb low centre near 52 N 137 W, 10 mb deeper and closer to the
coast than the previous.24 hr prog.

The LFM had a 992 mb centre at 50 N 135 W.



By this time the communications situation was back to normal.

| Gale Warnings were upgraded to Storm Warnings at 11 p.m. Thursday
(12/0600Z) for all marine areas.except Georgia Strait and Juan de Fuca Strait.

_ A Gale-Warning was In effect for Georgia Strait. The forecast for
West Coast Vancouver Island called for winds increasing to southeast 40 to 50
knots. with higher gusts Friday morning.

At 11:30 p.m. Thursday & Gale Warning was issued for Juan de Fuca

Strait.
Attachments:
FXCN 1  CWAO 12/0515
FXCN 1  CWVR 12/0600 .
FXCN 1 CWAO 12/1045
FPUS 3  KSEA 12/0400
FPUS 3  KSFO 12/0358
FPUS 3  KSFO 12/0958
TBXX 6  KSFO 12/0045
TBXX 6  PANC 12/0416
. TBXX 6 KSFO '12/0645
CWWCN 1 CWVR 12/0600
WWCN I  CWVR 12/0630

FPCN 20 CWVR 12/0630 AMD

PHC Surface Analysis 12/0000

PWC Surface Analysis 12/0600

PWC Satellite Imagery 12/0301

U.S. Spectral 12 Hour Surface Prog Valid 12/1200
CMC 12 Hour Surface . Prog Valid 12/1200

LFM 12 Hour Surface Prog Valid 12/1200
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LONG Wy RDG.TC HOLD KNR 60U AHD WRM AIR WILL CONTINUE-_
“TO PUSH NWD W OF RDG...DYPLMT OF LO OYR NUW-TERRITCRIES

'FXCH@'CMVR 120600

- TJELETYFE ARCHIVE DaTe RETRIEVAL
DATa FRON COCTOEER 12 1984  GOO0Z T0 OQCTOEER 12 1964

CFHCHT ClAD 120315 I2G-24101205:44
FAC L0 TO ECM ABSORBED BY UPR LG...ASCTD FHTL WY . MVG
RPDLY INL&HD AND. WKHG UNDER INFLUEMNCE OF SPLIT FLO,

W CST TROF IN SRN CURRENT PROGRESSING EWD AND SHLD

. LR SFC PREE DYR CHTRL US BUT VERY LTL THERMAL
CONSTRAST FOR DYPLMT.

4il‘ '-: !‘J‘;"““ R

WILL BE LIMITED BY MWK UPE DYMaNMICE, .
NFLD LO WILL DCLRT AS IT RCQUNLI TROF AND WILL BCM WERT
BY 36 HRS.

MODEL B8PF PATH LQOKS RSNBL EUT &MTE SEEM WK OYR W CST.
AMS DRY AND DYNAMICS WK FOR MUCH VERT #OTH IHLAND aHD
ESPLY CHTRL CaH. -
END/UWORONKO

Pr0-84101205:50

SOOMESSAT..FNTL S€YS OFFSHR COHTS MOYE E 3(¢-2S5KTS BOTH ALGC BA

CK

12002

EDG CLD SHIELD aAND LEADING CI EDRGE., COLD TROF PRESENTLY aALG CST
HAS LTL CHANCE TO RECOYER FM INSTELTY WX TO FNTL. SOGME SPLITTING

AND SLOWING I% XFCTD AS FHT MO¥ES T CST EELY FRI. LFM SEENS
HAY BEST INITIRLIZATION AND IS aCCERPTEDR. THUES S74 TROF MOYS
INLAKD LATE FRI AFTH/ZEVE FOLLGWED EY CCOLD UNSTEL aNS,

SFC...FNTL SYS& MOYG TG CST EELY FRI AND INLANDG BY EYE. 980 M
LG AT GO0Z NR 47/142 CONTG NE 25-30 AND DFHG. PRESS FALLS AT
6004 ARD E00% 1IN EXCESS OF & hBs 3 HRE SO MPCT GALE TO STORM

TO

B

- FORCE WHDS aAHD OF FHT aHD MARINE WNDE2 LIKELY 70 BE REVISED UPWARDS.

BNTr .FEW_ SHWRE CST AND INTR GRODLY DBEPTG. ICRSG LD CST WITH RN

- RAND MND BLG OUTER CST FRI MRNG AND INNER €ST BY AFTN, OCNL RN

AHD FNT SFRDG TO INTR FRI AFTH. FEW SHWRS &S FNT MOVS INL&ND.

WND WARNINGS MAY BE POSTED ALC DUTER CSTS. PCPN AMTS ESTD UP
TO 25 CMS XCP MORE QUTER CST.

e e e el : . A
CHY

FRCH1 CWAO 121045 220-84101210:43
MODELS IN GEN AGREEMENT ALTHO LFN FREE TOO HI GVR

NIRN LGNTINENT

Lo OFF BC CST BCHM YERT AS FHTL WY RPDLY MYS INLAND...WV

"WKHMG DUE TO SPLIT FLO AND LOSSE OF UFR SUPRT.

LONG WY RDG PERSISTING OVR ERN ZGHTIHENT AHD WARM AIR

WILL CONTINUE T@ PUSHM NWD ACRS CNTRL CAN,..WK UPR DYNAMICS
CWILL HINDER DYPLMT IN TROF ALTHO HW TERRITORIES LO HAS

BETTER TEMP COHTRAST AND MODELS 'PREDICT SOME DPHG.
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FPUSE KEER 120400 . 2291841 01203:99

SATL SHUIL TDAS BACLH ZH HE ALMST CLRD THE E BDR OF WA AND INSTBLTY
CLDS HRELY GONE W WA. LDG EDG OF OYRNG FM CLOSELY FOLWG OFSHR SYST ALRD)
UP TO 1260 WABCK EDG 1324 SUGG SYST COMG IN A BIT FSTR THAN ERYR FCST.
NEW LFM PUTS AYIS OF MINI RDG BTWH SYSTS ON CST AT 122 W/PVA UP TO
AX1S S0 OVYRNG PCPN LKLY TO OCCUR DN €£ST BFR MRNG AND INTO W WA DURG THIE

‘MRHG., -KPG IN MIND THAT WRM MOIST OYRNG AIR IN INCOMG SYST CONTAINS RMHS

GF FORME TRPCL STM..WILL KP FCST OF SBSTHL- PCPH BUT MOV UP_START THM &S

FPUSZ KSFO 1203

SUGD AEY. NEW FOUS72 BGHE HVYY AMTS 4 WA BTWN 122 AND 182 AND CONTS THEt
THRU €02 U Wa WITH TAPRG SHWRS THRAFTR. LFM MOYS PVA TO NRZE Wa BDR BY
60Z SAT GND KPS Wa (NDR STG WLY CYCLNC FLO THRU SAT. S0 WILL KP SHWRS
THRU FCST PRD. WILL DCR POPS E WA FOR RMHDR THGT AND ERY FRI A5 SHWRS
HY HRLY ENDD AMD RMHDR OF ERYR FCST STILL LKE GD -FOR CHC SHWRS E WA ON
THRU SAT. ELLIS,
UIL 687 SEA OLM Z7é YKM--33 GEG 234 aLw 135,
WR., WARMING.. .THGT...GALE CST.

ADVISORIES. . . THGT .. .5CA STRAITZINL

s - . Sou-24101204: 07
1T CROSESES WRN OVRRHG CLDS HAS JUST &BT RCHD CR

5
JET GRCHG Hu S
CPN S OF JET QUITE SHML AR5 HEW LFM GPF PROGS IHDC.
E
F

BREBR. CHC ©
THRFER WL <V
WL REMOVE C©
THPACEWFT =

7 RESTRICT PCOPH IK ZOKEES TO HW. .NE AND SHASTA/-ZISKIYGU.
& FM MNOST OTR ZOHES...6HD FOG Fft SaAC VLY DUL YIDE
ERDS, PLAMKIWTEH EHA 213y SF0 000 REBL 110 SAC FAT BFL

- SMHE G@o,

CG}..RD?ISDRIES...TNGT SCH..PT ST GEORGE TO FT CONCEPTIOHN

 FPUST KSFO 120358 - 220-84101209:53

arM UNEASY . ART FCSTS. FHT AFCHG PACAHW MOVG EWD HRLY €0 KT QND IS
RMNE OF GLD TYPHQOON, PARENT SFC GFF EBC CST DOWH TGO S74 ME. LFM

LOOKS YRY DEFICIEHT IN MSTR. FUSTE HY BN BASED ON RPDLY RSG HS HGTS

BUT cUD BE TO HI. EXFC CELRBLY MORE OYRENG THAR MODELS INBT, AFT
SYS MO¥S THRU MODELS LOOK OK WITH RSG HGTS BUT CONTD ONSHR FLOW
SAT. ALSO WL HY TO-UPDATE 3-5 DAY ON BASIS OF EXTDD PROGS WHICH
INDC MUCH LWR HGTS AND SOME THRT PCPN INTO DI&ST MON. EKA 72-,
SFO —-1- REL 1{¢ |aAC --0 FAT 000 EFL 000 SMX 006G, EWING
Ca...ADYISORIES. .. TPA SCA..PT ST GEORGE TO PT CONCEPTION

FPUSZ KSFO 1209 5g 200-84101209:53
Al UNEGSY BET FCETS, FNT AFPCHG PAC/NUW MOYG EWD NELY 60 KT AND 1S

RMNS OF OLD TYFHOON. PARENT SFC GFF BC CST-DOUN TO 974 MB. LFH

LOOKS YRY DEFICIENT IN METR. FCETS HVY BN EBASED ON RPDLY REG HS HGTS
BEUT CUD BE 70 HI. ENPC CSDRELY NORE OVRNG THAN MODELS IHDE. AFT

&YS MOYS THRU MDDELS LQOK 0K WITH KRSG HGTS BUT CONTD ONSHE FLOUW

SAT. ALEO WL HY TO UPDATE 3-5 DAY ON EBASIS OF EXTDD PROGS WHICH
INDC. MUCH LUK HGTS #RD SOME THRT POPH INTO DIST MON, EKA 72~

SFO —1—- REL 110 S&C --0 FAT @ BFL 000 SHX 000, EWIHG .




1TBXXE KSFO 120045 220-84101201:15

“SFSS SFO SIM..VALID 12/006002...GRAPHICAL SIM..WSHM,.RAVBL IN a4F0S,
FESTM UPR TROF LINE AT 002 FM 5371320 THRU AST TO RHO TO LAX tOVG EWD
nABT 20KT PAST 6HRS. PSN IS A LTL ¥ OF 12HR PROGS. THERE IS AN APRNT
YYORTCNTR YCHTY BKE MOYG NEWD 23KTS. NO CHNTR APRNT IH HW HY AS IWDCD
FBY MODELS. BACK-EDGE OF ASSOCD FHTL BaAND EXTDS FM B8O0NNW GEG THRU

%SE CORNR OF OREG TO NR BIH. MOVHMT HAS BN EWD ABT 20KT NRHN W4 AND IN
[CCHTRL HV¥Y PAST 6HRS WHILE EWD ABT 30KT IN ERH ¥A ARHD OF THE YORTCHNTR,
SSETD CHVTY CU .BHD FNT-ACRS NRN €A WAZ0R WWD TO 123W. TRAILING PTH OF
FFHT. .MAINLY LUWR CLD BAND STRETCHES FM NR NTD THRU '30/125_AND HAS

tBH MOYG SEWD ABT 1SKT ALG THE SRN CA CST. SHML ROPE. CLD-EHMBDD 3UGS
HBRIEF SHWR WITH FROPA. OVR THE RGN THE LEAD EDGE OF DHNSR PTHN OF
“FNTL .BAND . IS FM .CTB TO SE CORNR ID TO LAS. ADNL HI CLDS AaHD . BUT

MARE -GENLY 'THN IN CNTRL MT ERN UT RN AZ AND SRN Cha.

UUPSTRM OVRRNG CLDS FM-APRNT WHM-CORE SYS CNTRD VCHNTY 46/144 THO CENTER

118 NOT MELL DFHND..TYPICAL OF EARLY DVYLPMT OF WM CORE SYSS. PAT SUGS
i LKLYHD FOR STG PPNG NXT 12HRS OR MORE, PSH IS WEST OF SFC-PROGS
SFFOR 002 WHICH IS PRBLY WHY THEY ARE FAST WITH INLAND TROF-AS WELL.
nALSO MODELED DEPICTION OF THE ASSOCE UPR TROF LOGOKS TOO FLAT AND
1TQ0-FRR E. SFC.LCGW MOYG ENEWD 45KT PAST 6HRS AND EXTRAPS TO NRN WA/
HBE €ST BTWN 12-18Z AT. PRESENT MOVMT.,

i LEAD EDGE OF 'OVRRNG CLDS IS FM 50/131,.45/7130..40/128..38/7130, .
4140132, PTN 8 OF 40N THDG TO DSPT IN NWLY FLGW BUT STILL. ONS ENUF
TTEG HAVE-SPKLS NR 40N, CSDRBL DSPTN OCRG ALG LEAD EDGE S0 .ITS MOVHMT
DFCLT TO ASSESS. APPRS T0 BE- SHFTG EWD ABT 30KT HWVR. CD FNTL BAND
i18 S0 FAR OHLY LWR CLDS THRU 43/140..40/145,.38/150. GPN CELL CO CU
HAPRNY FTHR UPSTRM S OF ALEUTIANS, .

FESTM JTSTR AXIS:41/160, .44/140..43/7130,.357122 WITH A BRANCH FM
4437130 THRU SAC TO 70E RNG AND NWD ALG .BACK EDGE OF FNTL BAND,
HHOLMES

1 TEXHE PANC 120416 - 220-84101264:27
IWSFO ANC SIM. IMAGERY THRU 02302 '
SSATELLITE INTERPRETATION GF SFC LOWS: ..

KNG,  PSH ' MOYMT REMARKS

il POINTTOM : ESE 106KT DFUS AND LTLCEG

P 62N t52W © BHNW 15KT - DFUS AND LTLCG

23 GONT48W WNW 15KT DFUS LTLCG

<4 '53.5N156U - ESE 15KT LTLCG.

0 48N140W ENE SOKT SLT DPHNG

“6 39 .5N171H E 25KT . LTLCG

(&' ‘BSNI7IE E 25KT 7 SLT DPNG

ARRCTIC, .MHNLD N OF 63H..HERN BERING......THESE AREAS GEHNLY- ARE MOT-

TTELED WITH CLR -AND .LO CLD PATCHES AND WITH FEW SML HIDZHI CLD PATCHES.
SSGFHT LRG.LG-MID CLD PATEH IS ONE "THAT FANS NEWD FM OTZ TO 78/138



TTBXRKE PANC 1204416 : 220-84101204: 27 0 CONT. ..
“AND 717135, THIS LRGC PATCH IS MOVG MW AT 10-13KT,

“RMNDR MNLD EXCP.BRISTOL BAY REGION......BKN-HI AND SCT/BKN LO/MID
CCLDS 'CYR SWATH OF MNLD AND ADJ BERING 'BTWN 60 AND 63N AND 155-1704
AAND THEW SLANTS ESE TO 1400 BTWM 59 AND .62NM. THIS SWATH OF CLDHKS
118 ROTG CYCLY ABT PT 60/155 WHILE MOVG W AT ABT 15KT.

GCGLFAK. .SE-AK .. RMNDR BERING..N PAC......BERING W OF "1756 IS GENLY
CCVRD WITH BKN/OWC .LO €LDS EXCP THE- SIBERIAN €STL #TRS -ARE CLR.

. DOPEN CELLED LO.CLDS CYR BERING AND ADJ N PAC £ OF 1754 -AND EWD TO
?150U IN-SWRN GLFAK THEN IN ABT 6DEG SWATH BTWN 53 AND S9N 'TO OVR
“SE AK. THE.LO CLDS ARE BUILT TO MDT €NVTV ABT LOW NO.4 OUT 120-

11BDNH F¥i CNTR. -

DNS FNTL CLD BAND 180-300NH WIDE HOOKS ABT LOW:-NLQ.D5 ALG AXIS
148/143-52/140-517135-45/130-40/128, BAND IS MVOG ENE AT ABT SO0KT.

JTSTR IS RUFLY ALG 38/140-40/150-387170E-35/180-42/160-44/135~
558/135-54/132.

MID/HI CLD MASS ABT 3200NM WIDE CAPS LOW HNO.?7 RUFLY ALG 17OE
~FM 55-65N., ONLY A MRW BKN CHAINM OF MID CLDS HOOKS ABT LOW NO.V FH
557171 -50/169-45/161-40/150, CHAIN IS MOVG E AT 20-25KT.

IMACH MODELS SLOG AND MOYG LOW NO.5 IR MORE NRLY DRCTN APPRS RSHBL.

TTAKASUGT 12 GCT.84

1 TBEXX6 KSFO 120645 : '220-84101206:50

38FSS SF8 SIM..YALID 12/06002...GRQPHICQL SIM,. .WSH..AVYEL IN AFOS,
FESTM TROF LINE AT 062 FM S5/129 THRU NRN #¥A CASCDS THRU .SE CRNR OR
TTO JUST W OF DRA TO NWRN CRHR BAdJA PEN. TROF MOVG EWD 20-20KTY
HNRNACNTRE PTNS .AND 15KT SEWD AL& SRN'PTN. BOTH LFM/SPEC MODELS
IINIT HAP TROF .LN A LTL TOQ FAR E AT 90Z. " ALSO YORT MAX NR LKVY/OR
YYCNTY NOT -APRNT AT B88Z BUT WAS FARTHER N ¥CNTY BKE, ¥ORT MAX BCHG
wRATHER ILL-DEFINED_BUT APPRS APROX 100E- BKE MOVG EWD 13KT.

FHTL .BAND ABT 6~8 DEGS WD OVR MST OF MT AND-ERN ID SWD OVR WRN WY
SALL..OF UT-AND AZ .INTO NW MEX AND FAR SRN PTN OF €A, PLPHN . OCRG
MMHLY OVR HW MT SERN ID/WRM WY SUD OVR MST OF UT INTO HW RZ., S OF
TTHAT MNLY MID/HI LvL CLDS. INSTQBLTY-SHHRS"HV ALMST ENDD IN THE
TTROF BHND "THE FNTL BAND,

JJETAXIS FM 40/155,.44/140.. ﬂ4/1301THEN SEUD OYR N CA ACRS CHTRL
SSIERNEY TURNING 'NEWD TO NE TIP NY THEN NWD THRU THE ID PANHNDL
TINTO SERHN:-BC., OVRENG CLDS FM UPSTRM S¥v6 HAVE MOYED RPDLY..ONSHR
faLG CSLT BC/WA-AND HRN DR, CLDS HY SPRD OVR SWRN CRNR 'OR AND NU
{'CA. APPRS TO MNLY MID/HI CLDS ATTHM. RADARR INDICATES PCPN OFF OR
CCET-aT 05302 ANMD APPRS ON IMAGERY TO EXTND. SWD TO 48N AND WI HRS
U0F: MYG ONSHR. SHWRS APR TO EXND BACK TO 1304 THO HYYST LINE IS
FALG 1254, APRNT SHRTWY RM YORT MAX HR 48/145, .40/130. MOY¥G ENEUWD
443 KTS. . : :
"PUCEVICH




"PGM:MSCHK —-- CIRCUIT: 220 TIME RCVD: €

WWCH! CWVR 1206400

STORM WARNING FOR WEST CORST VQNCGUVER ISLQHD,QUEEN CHRRLOTTE AND ..

JOHNSTONE STRAITS AND ALL NORTH COAST WATERS .
ISSUED BY ENVIROHMENT CQNQDQ AT 11 PM PDT THURSDAY OCTDBER 11 1984

ﬁ.LUM“PREuSURE CENTRE OF 980 ﬁILLIBﬁRS NEAR 4?N I42M QT SPH HILL
DEEPEN TO 970 MILLIRARS AND MOVE TO HEARR SON 13Z37W .BY S5AM FRIDAY.

AN ASSOCIATED FRONTAL SYSTEM WILL MOVE TG THE COAST FRIDAY. MORNING,

WINDE ARE EXPECTED TO INCREASE TOU SOUTHEASTERLY 45 TO 55 KNOTS
WITH HIGHER GUSTS AHEAD OF THE FRONT AND ABATE TO STROKNG TO
GALE FORECE WESTERLIES IN THE AFTERKOGON AND EUEHiNG BEHIND THE .
SYSTEM,

END

PGMiMSCHK --- . CIRCUIT: 22¢ TIME RCVD: &532Z

WWCNT CWVYR 120630
GRLE WARNING FOR JUAW DE FUCA STRAIT IS5SUED
2Y ENVIRONMENT CANADA AT 11.20 PM PDT THURSDAY- ﬂCTDBER 11 1984

A LOW PRESSURE CENTRE OF 980 MILLIBARS HERR 47H. 14£U AT SPH NILL
DEEPEN TO 9v0 MILLIBARS AND MOYE TO NEAR SON 1374 BY SAM FRIDAY.
AN ASSOCIATED FRONTAL SYSTEM WILL MOVE TO THE COAST FRIDAY MORNING
STRONG EQSTERLT WINDS ARE EXPECTED AHERD .OF THE FRONT_UWITH -GALES
OYER THE EASTERN AND WESTERN ENTRANCES. WINDS WILL qHIFT TO QTRGNG
WESTERLIES BEHIND THE FRONT FRIDAY ﬁFTERNUON -

. 'END
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* FPCN20 CKVR 120630 AMD N o s

11*:1----unu..q......,...--n--lu--;;..-.'laout--l----»---l--;......,I

-
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P4RT 1 OF 2 o
REVISED MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY
ENVIRONMENT CANADA AT 11.30PM PDT.THURSDAY 11 OCTOBER. 1984
MARINE AREA FORECASTS VALID UNTIL 8 PM FRIDAY.

GEORGIA STRQIT
GALE ‘WARNING CONTINUED,

MINDS SCUTHEAST "'10 TG 20 KHOTS RISING ﬂT TIMES TO 25,

WINDS 'INCREASIHG TO SOUTHEAST 30 TO 40 KNGTS FRIDAY AFTERKNOON,
MOSTLY CLOUDY TONIGHT, CLOUDY FRIDAY WITH RAIN IN THE AFTERNOON,.
YISIBILITIES AT TIMES 1 TO 4 MILES IN RAIN ANL MIST:

JUAN DE FUuCAh STRAIT

GALE WARNING ISSUED.

WINDS EASTERLY 10 TQ 20 KNGTS IMCREASING TO 2@ TC 30 FRIDAY MORNIHNC
WINDS INCREASING OVER EASTERN &ND WESTERN ENTRANCES AT TIMES TO
SOUTHEAST GALES 35 TO 40. WINDS SHIFTING TO WESTERLY (S5 TO 25
FRIDAY AFTERNOON, CLOUDY. RAIN BEGINNING BY FRIDAY AFTERHOON.
VISIEILITIES AT TIMES 1 TO 4 IN RAIN AND MIST. .
WEST COAST VANCOUVER ISLAND. - o

GALE WARNING UPGRADED TO STORM WARNIHG. : .
WINDS SOUTHEAST 15 TO 25 KHOTS INCREASING TO 4¢ TO 50 WITH HIGHER
GUSTS FRIDAY MORNING. WIRDS BECOGHING SCOUTBWEST 25 TU 35 FRIDAY
AFTERNGON.. MOSTLY CLQUDY TONIGHT. RAIN FRIDAY. S
VISIBILITIES 1 TO 4 NILEc IN RAIN AND MIST.

JOHNSTONE ‘STRAIT

QUEEN CHARLOTTE- STRAIT

. GALE WARNING UPGRADED TO STORM WARNING,

WINDS SOUTHEREST 15 TG 25 KHOTS. UWINDS INCREASIMNG SCUTHERST 35 TO
50 BY FRIDAY AFTERNCGON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RAIN BEGINHING -IN THE MORNIHG. WISIBILITIES LOWERING .70 2 T0 4

MILES IN RAIN AHD MIST.

END PART 1 |
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' WEST CORST CHARLOTTES,

- END .

. REVISED. SYNOPSIS. .o _ . - ‘ e

PGM:MSCHK —-- CIRCU(;E 220 TIME RCVD: 711Z (f;

FPCN20 CUVR 1206?0 QND _ L
PART 2 OF 2 . . ‘ ' ‘ o
REVISED MARINE FORECASTS FOR B.C. CDQSTQL WATERS . ISSUED B¥
ENVIRONMENT CANADA AT 11,.30PH POT THURSDAY 11 OCTOBER 1984*
MARINE AREA FORECASTS vaLID UNTIL & PM FRIDAY. o

QUEEN CHQRLOTTE QOUND : T

HECATE STRAIT

DIXON EHTRANCE

SRALE WARNIHNG UPGRADED TO STORN WARNING.

WINDS VYARIABLE 5 TO 15 KHOTS RISING AT TIMES TO SOUTH 20. WINDS
INCREASING.T0 .SOUTHEAST. 25 T0 35.0VERNIGHT AND TO .SOUTHEAST 40.7T0
55 KNOTS BY FRIDAY AFTERNOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY
WITH RAIN BEGINNING NEAR NOON, YISIBILITIES REDUCED 70 2 T0 4 MILES
IN RAIN AND NEAR ZERO IN FOG.

GALE HWARNIHNG -UPGRADED . TO STORM WARNING. e

WINDS SOUTHEARST 15 TO 25 KHOTS INCREASING TO 25 7O 35 OVERNIGHT

AHD 40 TO S5 FRIDAY MORNIHNG. WINDS SHIFTING TO SOUTHUWEST 35 FRIDRY
AFTERNOGON. MOSTLY CLOUDY TONMIGHT. CLOUDY FRIDAY WITH RAIN BEGINNING
IN THE MORMING. VISIBILITIES t 70O 4 MILES IN RAIN AND MIST.

REMAINDER FORECASTS UNCHANGED FROM 7PM ISSUE.

A LOW PRESSURE CENTRE OF 980 MILLIBARS NEAR 47N 142W.AT 5PN
WILL DEEPEN TO 976 MILLIBARS AND MOVE TO NEAR SON 137W BY S5aM
FRIDAY. AN ASSOCIATED FRONTAL SYSTEM WILL MOVE TO THE COAST
FRIDAY MORNING AND INLAND LATE FRIDAY. WINDS ARE EXPECTED TO
INCREASE TO GALE TO STORM FORCE SOUTHEASTERLIES AHEAD OF THE
FRONT.AND ABATE .TO STRONG TO GALE FORCE .WESTERLIES BEHIND. THE
DISTURBANCE . o -
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2.9 Thursday ﬁight/Friday Morning — October 12

Overnight the storm continued to intensify. At 3 a.m. Friday,
Storm. Force winds - were first reported on the coast. By 12/1200Z (5 a.m.
Friday) the surface analysis showed a 958 mb centre near 50° N 135° W.

The satellite imagery now indicated a more classical structure with
the storm in the fully developed stage.

Storm Warnings were continued on the 5 a.m. Friday forecast
(12/1200Z}.

Attachments:

FPCN 20 CWVR 121215
PWC Surface Analysis 12/1200
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PGM:MSCHE --- CIRCU. : 220  TINME RCVD: 12467
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FPCH20 CUVER 121215
PABRT 1 OF 2

‘MARINE FORECASTS FOR B.C. CGASTAL WATERS ISSUED BY ENVIRONMENT

CANADA AT S.15AM PDT FRIDARY 12 OCTQBER 19384
MARINE AREA FORECASTS VALID UNTIL € AWM SATURDAY.

GEORGIA STRAIT
EMLE WARNING CONTINUED. : |

MIHDES SOUTHESST 25 TO 35 KNOTS RISIHG TG 35 TC 45 WITH HIGHER GUSTS
THIS HORNING, WINDS DIMINISHING TO 2¢ TC 30 DURING THE AFTERNOCON ANI

. BECOMING SOQUTH TO SCUTHEAST 15 TO 20 DURING THE NIGHT.

INTERMITTENT RAIN TODAY. SHGWERS TONIGHT. VISIBILITY LOWERING TO
1 TG 2 MILES IN RATIN. ) E '

JUEN GE .FUCAR STRAIT

| GALE WBRRHING CONTINUED,

WINDS EASTERLY 15 TQ 25 KNOTE IHCREGSING TO 20 TO 20 THIS MORNIHNG.
WINDS IHCREASING OYER EASTERN AHD WMESZTEEH ENTRANCES AT TIMES TO
SOUUTHEAST GARLES 5 TO 45, UWIHDE SHIFTIMWG TO WESTERLY 206 TQ 2¢

THIS RFTEZRHOOH, CLOUDRY, R&TH CHANGIHG TC SHOWERS THIS sFTERNOGH.
s MISIEBILITIES LGUERING TO 1 TE 3 MILES IH RA&IH,

WEST COAST VAHCOUYER ISLAND.

CSTORM WARHING CUHTIHUED._
WINDES SOQUTHERST 45 TO €65 KHOTS WITH HIGHER GUSTS ESHIFTIHG TQ

SOUTHWEST 3¢ TO 40 THIS AFTERHOON. WIMDS DIMINISHING TO 26 TO 25

"OVERMIGHT. R&AIN CHAMNGIHGE TO SHOWERS THIE AFTERNOCOHN. YVISIBILITY

LOWERING TG 1 TO 3 MILES - IN ERIN.

JOHHNESTOHE STRRIT

QUEEH CHARLOTTE STRAIT
STORM WARHING CONTIHUED. . ' o )
WIKRDE SOUTHEAST S0 TG 60 KHOTS WITH HIGHER GUSTS DIMINISHING TO

S 30 TG 40 THIS AFTERNOON., WINDS DIMIHISHfHG FURTHER TO 20 T4 20
" TOHIGHT . RAIH CHAHGIHG TO SHOWERS THIS SFTERNCGOHW. YISIEBILITY

LOWERIHG TO 1 TO 3 rILES IWH ERIN,

© QUEEN CHARLOTTE SOUHD
' HECATE STRAIT

DIXON EHTRRHNCE

CETORM WARNING COMTIHUED.

b bem e o

[

WIKDS EARST TO ZOUTHERSTERLY 45 TGO &5 KHGTS UITQ HIGHER GUSTS.,

WINDS CIMINISHING TO SCGUTHERST 35 TO 45 CURING THE AFTERNOGH

AND TC 2¢ T0 20 GYERNIGHT. RrIK THAKRGIHG 78 SHOWERE THIS AFTERKOOH,
VISIBILITY LOUERING TO 1 T 3 MILEE IM RaIN.

WEST COAasST CHARLOTTES.
STORM WMARMING CONTIUED.
WINDS EAST TO SQUTHEAST 45 TO €T WITH BHIGHER GUESTES., WINDE SHIFTING
TG WEST TGO HORTHWEST 40 7O S0 THIZ AFTERNCGON AND DIRIHISHING TC

SOUTHWESTY 20 TO 20 OVERNIGHT. kel CHANGING TO SHGWERS TH

i GFTERHCOQOH . YISIEILITIES fGUERING TG t TG F MILES IN RE#aIN,

END PART 1
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FPCN20 CUWVR 121215
PART 2 OF 2
MARIKNE FORECQcTS FGR BAC . COASTAL WATERS_ISSUED. BY_EHVlRDNNENT
CANADA AT ~S5.135AM PDT. FRIDRY 12 OCTOBER 1984 o
MARINE AREA FORECASTS YALID UNTIL € aM SATURDAY. - =F
BOWIE--
GALE WARHING UPGRADED TO STORM WARHIHNG.
WINDS HORTHWESTERLY .45 TO 55 KHOTE BECOMING WESTERLY 40 TO 50 THIS
AFTERNOON. WINDS DIMINISHING TG SCGUTHUESTERLY 20 TQ 30 OVERKIGHT,
RAIN CHANGIHNG TO SHOWERS THIE AFTERNOON. VISIRBILITY LOWERING TO
1 T0 2 MILES IN RAIN,

EXPLGRER

GALE WARNING CONTINUED.

WINDS SOUTHUEST 3I5 TC 45 KNOTS DIMINIQHING TQ 20 TO 0 THIS
AFTERNGON. WINDS DIMINISHING FURTHER TO 15 TO 20 OYVERNHIGHT,
FREQUENT SHOWERS TUDRY LGWERING YISIRILITY TO § TG 3 MILES.
DECREASING SHOWERS TOHIGHT.

AFURTHER QUTLOOK FOR 24 HOURS BEYOND & PM FRIDAY.

SOUTH COAST...MODERAGTE TO STRONG SOUTHERLIES EXCEPT WESTERLY IN
JUAN DE FUCA. S :
NORTH COAST...STRONG SGUTHERLIES.
OFFSHORE. . /STRONG SOUTHUEST WINDS

EHD

SYNOPSIS -

‘A LOW PRESSURE. CENTRE OF 970 MILLIBARS NEQP 31N 1200 THIS MORMNING

WILL DEEPEN AND MOYE NORTH INTC THE GULF OF ALASKA. A FAST MOVING
FRONT ASSQCIATED WITH THE LOW FRCM JUST WEST OF THE CHARLOTTES TCO
46N 127 THIS HMORNING WILL -MOYE GN TGO THE COAST BY MIDDAY. STORM
FORCE SOUTHEAST WIHDS ARE EXPECTED OVER MOST WATERS AND EXCEPT

.GEQRGIA &HD JUAN DE FUCA STRAIT WHERE GALES ARE EXPECTED.

WINDE WILL DIMINISH ﬁS‘THE'FEOHT'RHE LUM_HOUE AWRY .,




e

e — e

A

20021 ¢l

STISAIYNY 32Vvauns

IMd



3. Extraneous Factors Affécting the Forecast Production:

o The Sub-Systems Control facility in Toroato experienced a disk
failure at 10/0508Z. The system operated on one disk until 11/1232Z. During
the 31 1/2 hours that the disk was down transmission of traffic was delayed.
In order to facilitate transmission of the latest data the messages walting in
the queue had to be cleared several times. Pertinent data may have been lost.
Even when the disk was repaired, it took several hours for the system to return
to mncrmal. At 11/1916Z there were 152 messages waiting in the queue for
circuit 220. This missing data may have had an impact on all three models.

The GOES satellite imagery was of less value than in the past due
to the satellite position over 98° W. Features on the satellite plcture become
of marginal use west of 150 W and of no significant values west of 160 W.

_ It should also be noted that GOES 1, situated over 128 W was no
longer producing visual imagery. The sensor malfunctioned on the previous
weekend (October 7-8).

4. Summary:

_ The situation leading to the development of this storm appeared‘to‘
be unusual in several respects.

The storm contained the remnants of Typhoon OGDEN. - Very warm moist
air was present in the system. This likely resulted in dramatic latent heat
release and strong baroclinicity — both factors supporting strong development.

The satellite imagery reflected the warm temperatures. The
glgnature of the storm appeared to be different from that of a classic Pacific
low pressure area. It was mnot obvious from the imagery that major

intensification was taking place until it was well underway.

The communications difficulties compounded the problen. The
numerical models presented an intensifying storm in the long range but the
analysies was questionable and the communications disruption 'was in progress.
The models also differed on the solution. The 5 a.m. Thursday Marine Forecast
issued a GCale Warning for the offshore marine areas and all North Coastal
warine areas. ‘

“As time progressed into Thursday, there was still backlogged data
waiting for transmission, however, the communications hardware problem was now
solved. The numerical models were now backing off on intensification of the
storm. There was a. reasonable data fleld although some of the ship and buoy
reports conflicted. The Gale Warning was extended to South Coastal Waters at 7
p.m. The forecast called for southeast gales developlng over West Coast
Vancouver Island, Friday afternoon. ’

On Thursday evening the stationary buoy reports made it apparent
that major storm development was underway. The communications situation was
back to normal. The sgatellite imagery confirmed major Iintensification. At



11 psm. Thursday, Gale Warnings were upgraded to Storm Warnings for all coastal
waters except Georgla Strait and Jusn de Fuca Strait. A Gale Warning was
issued for Juan de Fuca Strait at 11:30 p.m. . The new numerical model rung
based on 12/0000Z data (Thursday afternoon) continued to grossly underestimate
the amount of intensification.

 The storm continued to intensify overnight reaching 1its maximum
depth estimated at 958 mb early Friday morning at 12/1200Z.

Points to Note:

The models did mnot handle the explosive deepening well. Central
pressure of the low was grossly underestimated. The models did mot appear to
handle well the latent heat release of tropical moisture entrained into the
system.

: Every piece of data must be weighed carefully - especially in data
sparse regions. The data from the stationary buoys positioned about 275 miles
off the coast were absolutely—crucial in the determination of explosive
deepening. :

Attachment:

Briefing Note on the Friday Storm
Statement on the Storm

w/p 319



e MEMORANDUM NOTE DE SERVICE

) - ) | S1CLMTY . CLASSITICATION « DE SECURTE

ADMA - Ottava

OUR FLLE /WOTRE REFERENCE

1410~1 (PAEMM) .
8001-132/V7 (PAEMM)

Attn: MetL

L

YOUR FUILE /VOTRE REFERENCE

PAED - Vancouver

| October 15, 1984

aJECT
1ET Briefing ‘Note on Stomm Force Winﬂs Over B.C. Coastal Waters

Friday October: 12 1984

1. FACTS: SUMMARY OF EVENTS

1.1 A storm vhich intensified quickly some 300 miles to the
west of Cape Scott during the evening of Thursday, October 11
and early wmorning of Friday October 12 brought storm force
winds to most B.C. Coastal areas on Friday. '

A’ '
1.2 Some Departed Wind Speeds and Times of Occurrence

1.21 At 11 p.m. on Thursday, October 11 the strongést
K reported wind was from Cape St. James — southeast 24

kpots gusting to 31. o

1.22 At 2 a.m., Friday, October 12, 1984 the automatic
reportihg station at Estevan Point reported sustalned
winds of 36 knots with gusts to 61. Highest winds
from this station were reported at 8 a.m. — sustalned
wvinds 36 knots with gusts to 70 knots.

1.23 First Teports of sustained 'storm force winds occurred
at'd a.m. on Friday at the sutomatic station of Lawm
Point at 50 knots. The mnext hour it peaked at 63

"

xnots. Cape St. James also reported a sustained 1
storm force wind a8t 4 a.m. of 50 knots gusting to
72.

1.24 Some reported wind speeds at 5 a.m., Friday, October
12: . RS
Amphitrite southeast 40 gusting to 49

" cape St. James easl 62 gusting to 74
Estevan Polnt southeast 38 gusting to 58
Scarlett Point southeast 45 gusting to 65

R e "..'_.:.::":I;:".’."'_l.f... - CBEB smtt ikt ""'7;' 'Bﬂuthenﬂ tﬁ Siaiomelietiis o —
_ Quateino southeast 40 and gusting



_ 1.25 At & s&.u. Cspe Scott reported a southeast vind of 42

2. ~ SUMMARY

"knots gusting to 76 with estimated winds oveI Beas
southeast 65 and gusting.

1.26 The stroogest reported wind appears to have been from
- Cape St. Jsoes &t 66 knots with gusts of B9 knots.

OF FORECAST WARNINGS

2.1

Gale wvarnings with this systen vere in effect on the
Thursday, 9 8.m. parine forecast for gale force winds of up
to 40 koots for Thursday night for a1l northern B.C.
constal sreas and the off-shore areas.

The gale warnings were extended to southern coastal sreas

. op the 7 p.m. marime forecast of Thursday, October 1l.

2.3

The gale warnings were up-graded to gtorm warninge (45-55
xnots apd higheT gusts) at 11 p.m., Thursday, October 11
for a1l warine sTeas except Georgie Strait and Juan de Fuca
strait vere gales of 40 knots WerTe forecast. All coastal
forecasts WETE revised. '

The 5 s.m. forecast of Friday,-bctofer 12, 1984 continued
the storm warnings. : ‘

OF ACCURACY AND LEAD TIME

Indicstions that a storm would affect some of the area
occurred about 18 hours before the ounsel of gales.

The extgnsion of the gpale warnings to the southern marine
areas was correct but the timing was slow.

The severity of the storm was under forecast.

The lead time of (the forecast of) the occurrence of storm
force winds was sbout 4-5 hours.

Loss of life (& estimated).
Properly dﬁmage.

Loss of &~6 fishing vesselsm.

Dr. D.X. Dawson



STATEMENT ON TEE OCTOEER 12TH

PACIF1C COAST STORM

_ AT 5:15 a.m., Thursday, October 11, Gale Warnings were in effect
for the Offshore Areas, Queen Charlotte Sound, &nd areas mnorth. These
warnings were based primarily on satellite imagery covering the eastern
Pacific.

Warnings for these areas were continued on the 11:15. a.m.
forecast with some additional information from voluntary ship observations
and buoy information.

At 7:00 p.m., the gale warnings were extended to include West
Vancouver Island. Additional to the satellite data, ships' observations,
_additional buoy data, and some coastsl weather stations contributed to the
extended warnings.

At 11:30 p.m., gale warnings were upgraded to Steorm Warnings
based on data received from satellite iwagery, ships' observations, buoy
information, and coastal weather stations. The storm warnings were in effect
from Wést Coast Vancouver Island northward to the Queen Charlottes. The
warnings remained in effect throughout Friday, October 12, 1984.



Appendix 4.

Reports on the A,E.5. communication system.



I Gcw%nmeﬂ Gouvernement
: of Canada du Canada MEMORANDUM NOTE DE SERVICE

r— _] SECURITY - CLASSIRCATION - OE SECUFTE -
N ’ PAED

L_ J ouR FIUW&TEEM

- 8770-1 (A/ACPD)
FROM A/ACPD
DE
M®  October 26, 1984
L 4 ’

e

SUBJECT STATUS OF COMMUNICATIONS SYSTEM
OBJET

As per your request, I am forwarding to you a copy of a report
prepared by ACPN indicating the status of the communications system
for the period October 10-12, 1984. The following is a summary of
the major points. -

1. Disk problems at the CN/CP Collins Switch im Toronto om
October 10th at 1008 Z necessitated the clearing of
Priority 3 traffic from October 10th at 1600 Z to October
12th, 1750 Z. We are unot in a position to determine the
content or impact of the messages that were cancelled on
the iastructions of designated users. The last occurrence
of queue clearing on circuit 272 to CMC {for possible
input to produce guidance material) was on Qctober 11lth at
1800 Z, approximately 12 hours prior to the severe storm

-— in question.

2. Priority 1 (Warnings, Advisories, etc.) messages were not
affected.

3., Priority 2 (Canadian Hourlies) messages were not affected,
other than for circuit 273, until October 1lth, 1800 Z.

4. Ohe hour of MARS data was lost on the 01:00 collection on
QOctober 1lth.

5. Resolution of disk problems at CN/CP w

within normal
response levels. '

Mitch Kallaur

ce:  ACDG
AFDG
ACPD
ACPN

Attach.

LN L AN AY. 4
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Government  Gouvernement
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FROM
DE

ofCanada  duCanada MEMORANDUM NOTE DE SERVICE
r— j m-mmm-oes&m
A/ACPD
OUR FILE /NOTRE REFERENCE
_ 8215-1 (ACPN)
——l YOUMt FILE /VOTRE REFERENCE
ACPN
“Bctober 26, 1984
ctober
L__ _J [
COMMUNICATION SYSTEMS STATUS
SUBJECT
OBJET

Further to PAED's request on the above noted subject, following is a
status of the communications system on October 10, 11, and 12, 1984.

TELETYPE

The teletype network C8500 message switching computer experienced
disc problems and operated on single disc (as opposed to dual dis¢) during
the following time period (times are GMT); 10/10:08 - 10/20:38 and 10/23:30
— 11/01:49. System was in update during 10/20:38 - 10/23:30 and 11/01:49 -
11/12:45.

During this time, the TTY network operated very slowly and circuit
queues were very high. Action was taken by SSC to clear selected circult
queues (at request of designated. users) to maintain traffic flow. When a
queue is cleared, message data in that queue is lost.

Circuits cleared, times, and data volumes that were lost, are
detailed in the attachment. We have no means of determining what data 1s
lost when a circuit queue is cleared; we can only speculate. Only the
receiving station can identify what data was not received and the impact.
The established procedure 1is that SSC will only clear a circult queue at the
request of the Weather Centre or other designated office. SSC advises the
Centres on the number of messages in queue and the Centre in turn advises
SSC on what action to take, if any. However, only Priority 3 traffic queues
are cleared; Priority 1 (Warnings, Specials, Amendments, Advisories, Radat
Reports, and any SPL appended messages) and Priority 2 (Canadian Hourlies,
except on CMC circuit 273) traffic queues are not cleared.

The Teletype system operated normally before and after the above
times.

FACSIMILE

The facsimile systems operated normally, except for delays and one
missing chart as detailed in the attachment.

eeef2



CODECON

A CODECON failure was experienced on Qct. 11 - 00:20. This resulted in
the loss of MARS data for the 01:00 collection.

QOTHER

As a result of the CNCP technicians strike (Aug. 28 - Oct. 15), the fol-
lowing two network enhancements were not Implemented:

1) AES order 0087/84 issued July 13, 1984. This order was to provide
transmit capability from Comox and Esquimalt on BC regional FAX circuit
1810 in support of the West Coast Sea State Forecast Program.

2) The Teletype network C8500 message switch was not programed to switch
the following MAPS II stations:

WFG - Sartine Island

WRU - Solander Island
WRO — Rose Spit
WEK — Grey Islet

R. Massaroni
Attach.
cc:  AFSD
RM:vpl

RM410099.2



ATTAGRMENT

STATUS REPORT ON COMMUNICATIONS SYSTFM
OCIOBEE 10, 11 and 12, 1984

TTY SYSTEM STATUS

All times are GMT.

OCTOBER 10
05:52

16:00

18:30 - 13:15

23:30

23:35 - 00:00

OCTOBER 11
00:35

00:47 - 00:48
00:20 - 01:20

00:58
01:10

01:30

RM410099.3

.queues cleared on CMC circuit 273 (620 messages lost).

CNCP advises S83C that the C8500 is on single disc (2nd disc has
failed).

TTY system is very slow in delivering data.
message queue on clrcult 220 cleared. About 476 messages lost.

queues on CMC circults 272 (931 messages lost) and 273 (673 mes-
sages lost) were cleared as well.

queues cleared on circuits 121 (179 messages lost) and 122 (108
messages lost).

C8500 still on single disc.

CNCP attempfs to bring 2nd disc on line but were unsuccessful.
queues cleared on circults 272 (667 messages lost), 273 (738 mes-
sages lost), 220 (598 messages lost), and circuit 120 (123 mes-

sages lost).

system stili on single disc.

C8500 still on single disc and TTY system very slow.
CB8500 processor switch over.
CODECON failed and was rebooted (01:00 MARS reports were lost).

queues cleared circuits 121 (104 messages lost) and 122 (74 mes-
sages ‘lost). System still on single disc.

CNCP want te add 2nd disc. SSC advised them to hold off until
further notice (due to experience at 23:30).

system running very slow and message queues are extremely high.

eeof2



OCTOBER 11 contes.

01:50
02:30
03:49 — 03:59
04:16 - 04:30
05:20

05:47 — 05:56

12:00

12:44 — 12:48

18:00
23:55

OCTOBER 12
17:50

22:32 ~ 22:34

RM410099.4

SSC advised CNCP to proceed to add 2nd disc.

2nd disc added and updating.

queues cleared on circuit 220 (446 messages lost).
queues cleared on clrcuit 120 (120 messages lost).

queues cleared on CMC circuits 272 (942 messages lost) and 273
(650 messages lost),

queues cleared on circuit 220 (B4 messages lost).

queues cleared on circult 272 (338 messages lost), 273 {380 nmes-
sages lost), and 220 (143 messages lost).

processor switchover.
4

queues cleared on circults 272 (658 messages lost) and 273 (611
messages lost).

queues cleared on eircult 121 (40 messages lost).

queues cleared on circult 220 (25 messages lost).

€8500 processor switchover.

ees/3



FAX SYSTEM STATUS

OCTOBER 10 - due to computer problems at CMC, CMC chart run for 1801 network from
1340Z to 20512 between 1 hr. 12 min. to 3 hrs. late.

Details as follows:

hrs. 7 mins. late
hrs. late

hrs. 24 mins. late
hrs. 30 mins. late
hr., 30 mins. late
hr. 32 mins. late
hrs. 41 mins., late
hrs. 39 mins. late
hrs. 38 mins. late

32A0 — SFC. Analysis ~
33A0 -~ 500 MB Anal. -
34A0 - 700 MB Anal. -
35A0 - 850 MB Anal. -
36A0 — Spectral -
3740 - Spectral : -
38A0 - Spectral -
39A0 - Spectral -
40A0 - Spectral -
41A0 —~ Spectral - 2 hrs. 48 ming. late
42A0 - SFC. Analysis Comp. — 1 hr. 12 mins. late
49A0 - 250 MB Analysis -  NOT TRANSMITTED

5140 - Atlantic Strip -1 hr, 18 mins. late
4740 — 500 MB Analysis = 1 hr. 27 mins. late
5340 - SFC. Analysis Early - 1 hr. 34 mins. late

Lol A I AR U Rl B S R O

=

OCTOBER 11 — 3A0 - SFC. Analysis Early 23 mins. late

OCTOBER 12 - 04A0 - 500 MB Analysis - 3 minsg. late
12A0 -~ Spectral - 40 mins. late

All other network operations were normal.

RM410099.5



Appendix 5.

Review of meteorological guidance provided, in the form
of numerically calculated weather prognoses, by the
Canadian Meteorological Centre in Dorval to the Pacific
Weather Centre.
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suBlecT West Coast Storm of October 12, 1984

OBJET

In a review of the meteorological guidance that was provided by
CMC for the storm on October 12, 1984, we have studied our opera-
tional and transmitted output for the period October 10-12 and
also the operational logs to clarify whether there were any ex-
traordinary operational conditions. Special attention has been
paid to forecasts that verify from 00Z to 12Z October 12, which we
understand was the period when the loss of life and fishing
vessels occurred. :

Our investigation revealed that the major constraints under which
CMC was operating in the period October 10-12 were: the failure
of a micro-wave link between 091555-100233Z; Collins computer op-
erating on only one disc from 100508Z-1112327; and hardware error
— on a Cray disc at 1012157 the correction of which was followed by
further downtime from 101252Z-101346Z. The two failures 1in the
communications network resulted in a considerable loss 1in data,
while the Cray failure caused a delay of about 1.5 hours in the
start of the model run from 101200Z. In spite of this delay all
facsimile charts were transmitted except the 250mb. analysis.

The review of the meteorological output indicates that the storm
had an origin associated with tropical storm Ogden which was west
of the dateline at the beginning of the period in gquestion. The
first indication that a possible impulse was breaking rapidly away
to the east was a delayed 101200Z report from a drifting buoy at
42N 160K. As this report indicated a pressure fall of 15mb. in 6
hours and the impulse was still on the horizon of the GOES imag-
ery, it could not be substantiated. Nevertheless by 1100007 there
was evidénce Trom delayed reports for 1018007 and later satellite
imagery that there was in fact a rapidly moving frontal wave.
After consultation with the Pacific Weather Centre before the
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/Page 2

model integration began, the supervisor at CMC entered 6 bogus
points at 1000mb. in the vicinity of the surface low that had now
developed and 1 point at 500mb. to minimize the effect the 1000mb.
values would have on the strong flow aloft. In spite of all these
problems, the objective and subjective prognoses initialized at
1012007 and 110000Z and valid for either 120000Z and 1212007 gen-
erally showed a significant development east of the Tong wave
trough which the Hovmdller diagram indicated at 160W. A similar
development had been indicated by longer range prognoses from CMC,
NMC and ECMWF; in fact as mentioned in the FXCN1 CWAO 101715 one
of these prognoses from ECMWF was used as a trend for the 36 hour
forecast valid for 1200007 when the failure of the Cray occurred.

The comparisons of the forecast central pressure and position with
actual values at 120000Z and 1212002 are shown in Tables I and II
for all prognoses out to 48 hours that were still available at
CMC. Some of the analyses have had to be reanalyzed in light of
the subsequent developments. It is evident, however, from Tables
I and IT that the objective prognoses tended to deteriorate as the
forecast ranges decreased. This behaviour can probably be ascrib-
ed to two main causes: model performance and initial analyses.
In particular the common deficiency for the 24 hour prognoses
valid at 1212007 tend to suggest a common inability of numerical
models to simulate explosive deepening at short time ranges espe-
cially when the initial conditions are not well defined. In the
case of CMC this difficulty was further compounded by the reduc-
tion in data from 1005087-111232Z, which also would have had an
escalating effect especially on the upper air analyses. In order
to compensate for at least the deficiences at the surface, bogus
data were introduced at 1000mb. for the final analyses at 1112002

and 111800Z.

The 1000mb. analyses at 120000Z and 1206007 were judged at the
time not to require any bogus data because there was a reasonable
amount of peripheral data. However, a late ship report at 1206007
that was unavailable to the supervisor before the final objective
analysis was_rejected by this analysis but it indicated that the
depth of the low was in the low 960mbs. Since the next supervisor
did not at first believe this report until at least tie had confir-
mation at 121200Z, there was po bogus_data introduced before the
modet vur at_this_time. While this may have had conseguences in
the subsequent prognoses, its main effect in this analysis of
events up to 1212007 was that the objective surface analysis from
which S1 scores were derived would have a Jarge error in the
vicinity of the deep low.

eees /3
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1

general they tend to confirm that the CMC spectral model was high-
ly competitive with the others t _ranges over the
Pacific region. As a final indication of the strength of the
winds that were forecast by the model we show below the 3000 ft.

FD wind at Port Hardy valid from 120000Z to 1212007 at the
available time ranges.

Owing to this error the S1 scores have not. been included but in

1200002 120600z 121200z
36hr. 210/19 -— ——
24hr. 200/19 - 36hr. 170/60
12hr. 240/10 18hr. 180/16 Z24hr. 160/36

—— 6hr. 170/22 , 12hr. 150/43

As in most inquiries, a Jarge volume of information accumulates
that has to be condensed into a synthesis such as that given here.
Even though any of this information can be referred to later, its
main conclusions are that CMC provided highly competitive guidance
in the form of prognoses in spite of the abnormally large loss of

~ data. This same loss or even detay of data, on the other hand,

severely handicapped our ability to provide more accurate surface
analyses.

| ,/Zzi;zgzzé'1xtA-L’L1:'

F.d. Lemire;%%?%?

CA/dos
Enclosures

c.c.: AFDG



Low

TABLE 1

V.T. 0000Z, 12 Oct. 84. Posn. 47N 1404 Central Pressure 980mbs.

Yerification - Errors in Central Pressure and Position

Code:

C.P. error (mbs)/error(mbs) at
center/direction and distance

analyzed center.

position of analyzed low
(n.m.} progged center is from

Hr. Prog. CMC Spect. VCMC (Subj) LFM Usa
00 09/09/SW60 | _ L L
12 | - o .
24 16/08/<60 . 11/12/NW180 | 10/12/W60
36 06/06/<60 16/16/NW360 12/28/WSW900 05/18/SW180
48 01/00/<60 04/06/5W240 22/23/SW300 | 12/24/WA00




Low

V.T. 1200Z, 12 Oct. 84. Posn. 50N 135.

TABLE 11

Central Pressure 954mb.

Yerification - Errors in Central Pressure and Position

Hr. Prog. CMC Spect. CMC (Subj) LFM UsG
00 25/30/E60 . . _
12 20/34/NW200 . o o
24 31/28/NW300 L 26/34/NW300 | 40/42/W200
36 21/30/NE150 |  22/30/NNW180 30/34/NW300 |  28/34/NW250
48 20/30/NE150 |  22/42/NW420 38/58/SH660 | 21/30/WNK150




Appendix 6.

Forecasts issued by Pacific Weather Centre, October 10-12, 1984.



FFCHZQ CWWR 101213

PART 1 OF 2 :

MARINE FORECRETEZ: FOFR E. L. COASTAL WATERS ISSUED BY EHYIRONMENT
cCaNaDa AT  3.13wM FDT WEDNESDRAY 10 QCTOBER 1934

MARINE ARER FORECHSTE VALID UNTIL & AM THURIDAY.

GEORGIA STRAIT

GALE WARWING DOWNGRADED TO SHMALL CRAFT WARNING. |

WINDS SOUTHERST 15 TO 25 KNOTS RISING RT TIMES TQ 20 ToDAY,
CLOUDY WITH INTERMITTENT RAIN. SHOWERS THURSDAY, VISIBILITIES
2 T0 3 MILES IN RAIN, ' R

JUAN DE FUCA STRAIT

GALE WARMING DOWNGRADED TO SHMALL CRAFT WARNING,

WINDS EASTERLY 135 TO 20 KNOTS INCREASING TO EARSTERLY 20 TQ 30 THIS
MORNING. WIHNDS SHIFTING TO WESTERLY 20 -To 20 KNOTS THIS EVENING.
CLOUDY WITH INTERMITTENT RAIN. SHOWERS THURSDAY, WISIBILITIES

1 70 3 MILES IN RAIH,

WEST COAST YANCOUYER ISLAND.

STORM WARNING DCWNGRADED TO GALE MRRNING

WINDS SOQUTHEAST 15 TO 25 KNOTS WITH & FEW GUSTS TO 30 TQ .35 TODAY.
WINDS BECOMING SOUTH TO SOUTHWEST 15 TQ 25 THURSDAY MORNING.
CLOUDY WITH SHOWERS., CHANCE OF A THUNDERSHOWER., VYISIBILITIES 1t TO
.3 MILES IN SHOWERS, ‘

JOHNETONE STRRAIT

QUEEN CHARLOTTE STRAIT

GARLE WARHIHG CONTINUED.,

WINDS -SQUTHEARST 13 TO 25 KNOTS WITH A FEW uUQTq TO a0 TG 35 TODAY.
CLOUDY. WITH SHOWERS. CHANCE OF A THUNDERSHOWER. VISIBILITIES
LOWERING AT TIMES TO 1 TQ 3 MILES IN SHOWERS. ’

QUEEN CHARLOTTE . SOUND o ‘ ' :

HECATE STRAIT

CIXON ENTRANCE

STORM WARNING CONTIHUED. . '

WINDS SOUTHEARST 30 TO 40 KNOTS WITH A FEW GUSTS TO0 45 TQ 50 THIS
MORNING., WINDS DECREASING. TQ SOUTH TC SOUTHHEST 20 TG 30 THURSDAY
MORHING., CLOUDY WITH SHOWERS. CHANCE OF & THUNDERSHOWER TODAY.
VISIBILITIES 1 TO 3 MILES IN SHOWERS.

WEST CDﬁbT CHARRLOTTES. v

STORM WARNING CONTINUED, '
WINDS SOUTHEARST 35 TO 45 KNOTS WITH A FEW GUSTS TO 56 GECREASIKG
TO SOUTHWEST 25 TGO 35 THIS AFTERNOON. CLOURY WITH SHOWERS. CHANCE .
OF A THUNDERSHOWER., VISIRILITIES 1 TO 3 MILES IN SHOUWERS.

BOWIE.

STORM WARNING DOWNGRADED TQ GALE wﬁRNINu‘

WIKRDS SOUTHERLY 30 TO 406 KNOTS WITH HIGHER GUSTS., WINDS BECOMING
SOUTHUWESTERLY 20 TO 35 THIS MORNIKG THEN TO NHORTHWEST 20 Tg 35
TONIGHT. CLGUDY WITH SHOWERS. CHANCE OF A THUNDERSHOMER Tapay.

. VMISIBILITIES t+ Td 3 HILEb IN SHOWERS,

END PART |



PCHISCHK —-- CIRCUIT: 220  TIME RCYD: 12292

‘FPCN20 CWYR 101215

PART 2 OF 2 .
MARINE FORECASTS FOR B.C. CUASTAL WATERS ISSUED BY ENYIRONMENT
CANADA. AT 5. 15AM PDT WEDNESDAY 10 OCTOBER 1984
MARINE AREA FORECASTS VYALID UNTIL & AM THURSDAY.

EXPLORER.

GALE WARNING CONTINUED, ‘ ,
WINDS SOUTHWESTERLY 30 TO 40 KNOTS BECOMING WESTERLY 20 TO 25
THIS AFTERNOON. CLOUDY WITH SHOWERS. CHANCE OF A THUNDERSHOWER
TabAY. YISIBILITIES AT TIWES TO 1 TO 3 MILES IN SHOWERS,

FURTHER OUTLOOK FOR 24 HOURS BEYOND & AM THURSDAY.
SOUTH COAST,..FRESH TO STRONG SUUTHERLIES. ’
NORTH CQAST...FRESH TO  STRONG SOUTHWEST BECOMING SOUTH LQTER
IN THE DAY. :
OFFSHORE. . .FRESH TO STRONG WEST TO SOUTHWEST INCREASING TO
' ﬂOUTHEAST GALES LATER IN THE DAY.

END

L?ﬂUP is

A 970 MB SURFACE LOW AT 53N 137W EARLY THIS NURNING WILL MOVE TO

HERR S9N 1450 EARLY THURSDAY MORNING aND WEAKEN TG 99¢ MB. 4 COLD
FRONT LYING IN A NORTHEAST TG SOUTHWEST LIE THROUGH =SGUTH YANCOUYER
ISLAND EARLY THIS MORNIMNG WILL MOVE INL&ND THIS EYENING. STROHMG TO -——
STORM FCORCE SCOUTHERLY WI#DE QVER THE COasT WILL EaASE & LITTLE nS TUE
LoW MOYE HORTH AND WEAKENES BUT #A STRONG TO GALE FQRGE GRADIENT WILL
PERSIST ALONG THE COAST WEST OF THE COLD FRONT.

END PART 2 OF 2 o ' :




For, MslHe --- CIRCUL IE0 0 TIME RCYD: 18t1e7

- FPCH20 CWVYR 101815
PART 1 OF 2

MARIME FOQRECASTS FOR B.C. COASTAL WATERS ISSUED BY ENYIRONMENT
CANADA AT t1.15aM PDT WEDNESDAY 310 QCTGRER 1984

MARINE AREA. FORECASTS VALID UNTIL NQON THURSDAY.

GEGRGIAR STRAIT

SMALL CRAFT WARKNING. : T :

WINDS SOUTHEARST 15 TO 20 KHNOTS RISING AT TIMES TO 30 TODAY.
CLOUDY WITH INTERMITTENT RﬂIN SHOWERS THURSDAY. YISIBILITIES
2 70 3 MILES IN RAIN,

JURN DE FUCAR STRRIT

sMALL CRAFT WARNING. - _
WINDS EASTERLY f0 TO 20 KNGTS IHLREQbING TO EﬁqTERL% 208 TO 30 THIS
AFTERHOON, WINDS SHIFTING TQ WESTERLY 10 TO 20 KNOTS RISING AT
TIMES TC 30 KHOTS THIS EVENING, WINDS BECOMING EASTERLY 10 TQ 20
KHOTS THURSDAY MORNING. CLOGUDY WITH INTERMITTENT RAIN. SHOWERS
THURSDAY. VISIBILITIES 1 TO 3 MILES IH RAIN.

WEST COAST VANCOUYER ISLaND.

GALE WARNING CONTINUED. ' .

WINDS SQUTHEAST 15 TO 25 KHOTS RISING AT TIMES TG 35 Tobay.

WINDS BECUMING SQUTH TO SOUTHWEST 15 TO. 25 THURSDAY MORNIHG.
CLOUDY WITH SHOWERS. CHANCE OF A THUNDERSHOWER, VISIEILITIES | TO
2 MILES IN SHOUERS. ‘ . :

JOHNSTONE STRAIT

QUEEN CHRELOTTE ZTRRAIT
GALE WARMING CONTINUED.
WINDE SOUTHEARST 15 TQ 25 KNOTS RISING AT TIMES TO 35 TDDﬂ‘ra
CLOUDY WITH SHOWERS. CHAWCE OF A THUNDERSHOWER. VISIBRILITIES
LOWERING AT TIMES TO 1 TO 3 MILES IN SHUNEES.' '

L}

QUEEN CHARLOTTE SQUND

HECATE STRAIT : _ , :
DIXON ENTRANCE ' , . \
STORM WARNING CONTINUED. ‘
WIMDS SOUTHEAST 30 TO 40 KHOTS RISING AT TIMES Ta 45 TQ 50.
WINDS DECREASING TO SQUTH TO SOUTHWEST 25 TO 3% LATER THIS
AFTERHOON, CLOUDRY WITH SHOWERS, CHANCE OF A THUHDER°HOMER TODAY.
VISIBILITIES 3 TO 5§ MILES IN SHOMERS,

MEST COAST CHARLOTTES.

STORM WARNING CONTINUED.

WINDS SOUTHEAST 35 TC 45 KNOTS RISING AT TIMES TO S0. WINDS -
DECREASING. TQ SCOUTHWEST 25 TO 35 KHOTS THIS AFTERNOON. CLOUDY MWITH
SHOWERS. CHANCE OF A THUNDERSHOWER. VISIBILITIES 2 TO 4 MILES IN
SHOWERS .

BOWIE.

GRLE WARNING CONTINUED. : .
WINDS SOUTHERLY 30 °TO 40. KNOTS WITH HIGHER GU‘-TC WINDS BECCOMING
SOUTHWESTERLY 25 TO 35 LATER THIS AFTERHOONK. WINDS BECOMIHG
NORTHWEST 25 TO 35 TONIGHT, CLOUDY WITH SHOWERS. CHANCE OF 6
THUNDERSHQWER TO0DAY. VISIBILITIES t TO 3 MILES IN SHOWERS,

END FART
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SO L el - LIRCG. : 220 TIME RCVD: 1318z

FPCNZO CWWE 1013215

PART 2 OF =

MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY ENYIRONMENT
CANADR AT 11. 158N PDT WEDNESDAY 10 UCTORBER 1934

MARINE AREA FORECASTS ¥aLID UNTIL NQGN THURSDRY.

EXPLORER . . _ :

GALE WARNING CONTINUED.

WINDS SQUTHWESTERLY .25 TQ 25 KNHOTS RISING AT TIMES TO 40 THIS
AFTERNOGN. CLOUDY WITH SHOWERS, CHANCE OF. A THUNDERSHOWER
TaDAY. YISIBILITIES AT TIMES TG 1 70 2 MILES IN SHOWERS.

FURTHER BUTLOOK FOR 24 HOURS BEYOND NOON THURSDAY .

SO0UTH COMST...FRESH TO STRONG SOUTHERLIES. '

MORTH COAST..,FRESH TGO STRONG SOUTH To SOUTHWEST WINDS _
UFFSHORE...STRONG TO GALE FORCE SOUTH Ta SOUTHWEST WINDS,

"2 MB SURFACE LOM AT S3IN 1374 THIS MORNIHNG WILL MAYE TO HEAR

A 53
S9N 1430 THURSDAY AFTERNOON AND WEAKEN TO 992 ME. A COLD FRONT
L

TING IN A HNORTHERST ToO SCUTHWEST LI1E THREQUGH SQUTH VANCOUVER
ISLAND EARLY THIS MORNING WILL MOVE IHLAKRD THIG EVENING. STREONG
TG STGRM FORCE SOUTHERLY WINDS OvER THE NORTH CORET WILL EASE TO
STROGNG TO GALE FORCE BS THE LOW MNOVE NOKTH aND WEAKENS ., FREEH TG
STRONG WINDS WILL PERSIST QN THE SQUTH COAST WITH HIGHER GUSTS
JUST WEST OF THE COLD FRONT.

......... l||llrll||llllllll!‘illl.ll‘llllltlllll!llllllrlll.lt‘lll.lllll
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POHMiMECHE --—= CIRCN ¢ 220 TIME RCYD: 1

FPCHNZO CWVE 110213

PART 1 4F. 2 - ' :
MARINE FORECASTS FOR B,C, COASTHL WATERS ISSUED BY ENYIRONMENT
CANARDR AT V.1TPH PDT WEDNESDAY 10 QCTOBER 1984

MARINE RREA FORECASTS YALID UNTIL 8 PM THURSDAY.

GEORGIA STRAIT

WINDS YAaRIABLE 5 TO 15 KNOTS BECOMING SOUTHEAST S5 TG 1S KNOTS

3
'THURSDAY. MORNING, CLOUDY WITH SHOWERS. YISIBILITIES AT TIWMES 3

MILES IH SHOWEER

JURN DE FUES STRAIT - '

WIMDE MESTERLY 10 TO 1S KNOTS. WIHDS SHIFTING TO EASTERLY 5 70 13
KNOTS THURESEAY MORNING. CLOUDY WITH SHOWERS, YISIBILITIES

AT TIMES 3 MILES IN SHOQUWERS, . '

WEST COA3T YANCQUYER ISLAND.

GALE WARMING ENDED, ‘ : .

WINDE SOUTHERLY 10 TO 20 KHOTS RISING AT TIMES TO 25 THIS EVEHING.
CL.OUDY WITH SHOWERS. CHANCE OF A EYENING THUNDERSHOWER.
VISIBILITIES 3 TO 3 MILES IN SHOWERS.

JOHNGTOHE STRAIT

QUEEN CHARLOTTE ESTRAIT

GALE WARNING ENDED.

SHMALL. CRGFT WARNING,

WINDS SOUTHEAST 10 TO 15 KNOTS RISING AT TIMES TO 20 TOHIGHT,
CLOUDY WITH SHIWERS. CHAHCE OF A EYENING THUNDERSHOUWER.
VISIEBILITIES LOWERING AT TIMES TO 2 MILES IN SHOWERE.

QUEEN CHARLOTTE SOUND

HECATE STR&IT

DIXON ENTRANCE ",

STORM WARHIHNG DOWNGRADED TO GALE WARNING. ’

WINDS SCOUTHERLY 25 TO 35 KNOTS WITH & FEW HIGHER GUSTS THIS EVENING
DECREGSING TO SCQUTHERLY 15 TG 25 BY THURSDAY AFTENOON. CLOUDY

WITH SHOWERS, CHANCE OF A THUNDERSHOWER THIS EVENING. '
VISIBILITIES 2 TO S MILES IH SHOMERS, ' :

WEST COAST CHARLOTTES. 7

STORM WARNIHNG DGWMGRADED TO SALE WARNING,

WINDS SOUTHWEST 25 7O 35 KNGTS DECREWSING TO SOUTHWEST 15 7O 28

BY THURSDAY AFTERNOON. CLOUDY WITH SHOWERS. CHANCE GF A L
THUNDERSHOWER THIS EVENING, VISIBRILITIEZ 2 70 4 MILES IN SHOWERS,

-

END PART 1|
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FGN:NSCHEA——— fIRCUTIT: zz0 TIME RCWVD: 214Ei

FPCHZO CUVE 110215

FART. 2 OF 2

MARINE FORECHSTS FOR B.C. COASTHEL WATERS ISSUED BY ENVIRONMENT
CANRDA AT 7.15PM PDT WEDHNESDRY 10 QCTOGRER 1984

MARINE AREA FUORECASTES ¥ALID UNTIL & PM THURSDAY.

BOWIE, i Lo
GALE WARNING CONTINUED. .
WINDS WEST TC NORTHUEST 25 TC 35 RISING &T TIMES TO 46 TONIGHT.
 WINDS ABATING TO SOUTHERLY 1S TG0 25 BY THURSDAY eFTERNOQN,
CLOUDY WITH SHOWERS. CHANCE OF A THUNDERSHOWER TOMIGHT,
VISIRILITIES &7 TIMES 3 MILES . IN SHOWERS. ' '

EXPLORER, .

BALE WARNING CONTINUED. _ ,

WINDS WESTERLY 15 TO 25 KNOTS., WINDS INCREASIHG TG SGUTHWEST 25
TG 35 KHOTS BY THURSDAY AFTERNOON. CLOUDY WITH SHOWERS,

CHANCE OF aN EYENING THUNDERSHOWER. VISIBILITIES AT

TIMES 2 MILES IH_SHUMESS..

FURTHER OUTLOOK FOR 24 HOURE BEYOND & PM THURSDAY.

SOUTH COAST. . . MODERATE TO FRESH SOQUTHERLIES. '

NOGRTH COAZT.. .MODERATE TO STRONG SOUTH TO SCOUTHWEST WINDS
OFFEHORE . , . 2TROMG TG GALE FORCE SOUTHERLY WINDS.

END

SYNOPSITS L , - .
A 972 ME SURFACE NEAR S5N 137W TOGNIGHT WILL MOVE YO NEAR -
SHN 1430 THURSDAY AFTERKHOGON AND WEAKEN TO 992 MR, A COLL FRONT
LYING IN A NORTHEAST TO SOUTHWEST LIE THROUGH SOUTH YANCOUYER
ISLAND ESRLY THIS AFTERNOON IS MOYING IHLAND THIS EVEMING. STRONG
TG GALE FORCE SOUTHERLY WINDS OVER THE NORTH COAST WILL EASE TO
FRESH TO STRONG SCOUTHERLY QYER THE NEXT 24 HOURS AS'THE LOW MOVE
NORTH AND WEAKENS. MODERATE TO FRESH SOUTHERLY WINDS WILL PERSIST
ON THE SOUTH CUAST THROUGH THURSDAY NIGHT. . -



FPCN24O CWYR 111213

PART 1 OF 2 .
MARINE FORECAHSTS FOR B.C, COASTAL WARTERS ISSUED BY ENVIROWNMENWT
CANADA AT S.15 AM PDT THURSDAY 11 CCTCRER tS924

MARINE AREA FORECASTS WALID UNTIL & AM FRIDAY.

GECQRGIA STRRIT

sMaLL CRAFT WARNING.

WINDS YARIABLE 5 TO 15 KNOTS BECOMING SOUTHEQST 10 TO 20 KNOTS
THIS EVENING INCREASING TC SOUTHEAST 20 TO 3¢ FRIDAY MORNING.
MOSTLY CLOUDY WITH A FEW SHOWERS. A FEW MORNING FOG PATCHES.
YISIBILITIES AT TIMES 3 MILES IN SHOWERS AND NEAR ZERQ IN FOG.

JUAN DE FUCA STRATIT

SMALL CRAFT WARHING. :

WINDS VYARIABLE § TO 15 KNOTS CCCASTONALLY WEST 15 TO 23 TUDAY.
WINDS BECOMING EASTERLY 10 TO 15 TONIGHT INCKEMSING TO 15 7O 23
FRIDAY MORNING. CLOUDY WITH A FEW SHOWERS. A FEW MORNING FOG :
"PATCHES. VISIBILITIES AT TIMES 3 'MILES IN SHOWERZ AND NERR ZERO
IN FOG, : :

WEST CGQST vQNCGUVER ISLAND. ' ' B

WINDS VARIABLE 5 TO 15 KNOTS BECOMING WESTERLY 10 TO 20 THIS
MOGRNING, WIMDS BECOMING SOUTHEARST 10 TO 20 TONIGHT INCREARZING TO
SOUTHEAST 20 TO 30 FRIDAY MORNING, MOSTLY CLOUDY WITH OQCCASIONAL
SHOWERS ., CHANCE OF & THUNDERSHOWER, RAIN FRIDAY MORNING. & FEU
MORNING FOG PATCHES. VISIBILITIES 3 IN SHOWERS AND NEAR ZERO IN FOG.

JOHNSTONE STRAIT

QUEEN CHARLOTTE EZTRAIT

SMALL CRAFT. WARNING.

WINDS LIGHT OCCASIONALLY SOQUTHEAST 10 TO 15 KNOTS., WINDS INGREASIHG
TO SCQUTHEAST 15 TO 20 TONIGHT RISING TCQ SCUTHEAST 20 TC 30 FRIDRY
MORNING, CLOUDY WITH SHOWERS. LHﬁNLE GF A& THUNDERSGHOWER. R FEUW
MORNING FOG PATCHES. VISIBILITIES LOWERING AT TIMES T@ 3 MILES IM
SHOWERS AND TO NEARR ZERO IN FOG. '

QUEEN CHRRLOQTTE SOUND

HECATE STRAIT

DIXOH ENTRANCE

GALE WARNING CONTINUED.

WINDS SOUTHERLY 10.TO 20 KNOTS WITH A FEW HIGHER GUSTS THIS MORNING.
WINDS INCREASING TO SOUTHEAST 20 TO 30 KNOTS TONIGHT RISING TO
SOUTHEAST 25 TO 40 FRIDAY MORNING. CLOUDY WITH SHOQWERS. RAIN
BEGINNING FRIDAY MORNING. A FEW MORNING FOG PATCHES, YISIEBILITIES

3 MILES IN SHOWERS AND NEAR ZEROQ IN FOG. '

WEST COAST CHARLQOTTES. -

GALE  WARNING CONTINUED.

WINDS SQUTHWEST 10 TO 15 KNOTS BELOMINh SOQUTHEAST 15 TG 25 THIS
EVENING., WINDS INCREARSING TO SQUTHEARST 2¢ T0 40 KNOTS OWERHMIGHT.
MOSTLY CLOUDY WITH A FEW SHOUERS, RRIN BEGINNING AFTER MIDNIGHT.
VISIBILITIES 2 TO 4 MILES IN SHOWERS AN TO 1 MILE IN RRIN.

END PART



PGM:maCHE —-- CIRCU <+ 220 TIME RCVYD: 1227

I

FFCHZU CWYR 117215

FARET 2 OF 2 ' : _

MARRINE FORECASTE FOR B.C., COASTAL WATERS ISSUED BY ENYIRONMENT
CANADH AT 5,15 AM PDT THURSDAY 11 OCTOBER 1984

MARINE AREA RURECASTS YALID UNTIL 6 AM FRIDAY.

BOWIE

GALE WARNING CONTINUED. : '

WINDS SOUTHWEST 15 TO 20 KNOTS BECOMING SOUTHEAST 15 TO 25 BY
EVENING. WINDS RECOMING SOUTHEAST 20 TO 40 KNOTS TONIGHT. MOSTLY
CLOUDY WITH ISOLATED SHOWERS. R&IN BEGINNING TONIGHT. VISIBILITIES
AT TIMES 3 MILES IN SHOWERS AND TO 1 MILE 1IN RAIN,

EXPLORER i
GALE WARNING COMTINUED.

WINDS BECOMING SOUTHWEST 15 TO 20 KNOTS THIS MORNING THEN SOUTHEAST
1S TO 25 THIS EVENING. WINDS INCREASING TO SQUTHEAST 20 TQ 40
TONIGHT. MOSTLY CLOUDY WITH & FEW SHOWERS AND THE CHANCE OF 4
THUNDERSHQUWER TODAY. RAIN BEGINNIHG TONIGHT. YISIBILITIES &T TIMES 3
MILES IM SHOWERS “MD TO | MILE IN RAIN, :

FURTHER QUTLOOK FOR 24 HOURS BEYOND € AN FRIDAY.

SOUTH COAST. . .STRONG TO GRLE FORCE SOQUTHEST.

- NORTH COAST., .STRONG TQ CALE FORCE SGUTHERST.

UFFSHORE. . .GALE FORCE Z20UTHERST EBECOMING STRONG WESTERLY IN THE
AFTERNQGH . '

END

& -
SYNOPSIS
A 982 MB SURFACE LOW AT S9N 1424 ESRLY THIS MORNING WILL DRIFT
NORTHWEST TO THE SOUTH CENTRAL CCAST OF ALASKA BY THIS EVENING
- AND WEAKEN TO 586 MB, A SURFACE TROUGH EXTENDING FROM THE LOW TO
TO THE WASKINGTOH STATE COAST WILL DISSIPATE TODAY AS A& WEAK
RIDGE OF HIGH FRESSURE BUILDS QVER THE . COAST, A 980 MB LOW CENTRE
NENR 46N 1556 EARLY THIS MORNING WILL MOYE NORTHEAST TODAY TQ LIE
NEAR S1N 1400 BY EARLY FRIDAY MORNING AND DEEPEN TQ 970 MB,

END FART 2 QF 2



FPCHZO CUVR 111315
PART 1 QF 2
MARIME FORECRZT: Fi

CANPDR AT 1115008 FIT THT 200, 11 GCTORER 1984
FARTHE RRER FORECASTE Yul 1D UNMTIL NOON FRIDAY.

SO TOaTTRL sTERS 1SSUED BY EMYIRONMENT

GEGRGIA STRERIT

SMAaLL CRAFT WARNING. . : .

WINDS SQUTHERST 3 TG 1S KNUTE RISING AT TIMES TO 28 KHNOTS.
WINDS INCREASING TO SQUIHEARST 15 TG 25 KNOTS FRIDAY MORNIHG,
MOSTLY CLOUDY WITH A FEW SHOWERS. a FEW MORNING EOG PATCHES,
VISIBILITIES RT TIMES 3 MILES IN SHOWERS AND NEAR ZERQ IN FQG.

JURN DE FUCH STRAIT

SMALL CRAFT WARHING,

WINDS YARIARELE 5 TO 15 KHOTS QCCASIONALLY WEST 15 TG 20 TODAY.
WINDE BECOMING EASTERLY 10 TG 15 KNQTS TONIGHT INCREASING TO 15

Tit 25 FRIDRY MORNING, CLOUDY WITH A FEW SHOWERES, # FEW MORNING FOG
PATCHES . YISIBILITIES AT TIHMES 3 MILES IN SHOWERS AND HEAR ZERG

IN FOG, : :

WEST COAST YANCGUVER ISLAND. ] . .

WINDE SQUTHERST 10 TG 20 KNOTS ToDAY INCREASING TG 2¢ TO 30 FRIDAY
MORNING. MCGETLY CLGUDY WITH SHOWERS., CHRNCE OF A.THUHDERSHOWER
TUDAY., A FEW MORNING FGG PATCHES. FATN BEGIMNING FRIDAY NEAR NOGH,
VISIBILITIES AT TIMES 3 MILES I PRECIFITATION AND NE&R ZERO IN Fog.

JOHNSTONE STERIT

QUEEN CHRELOTTE STEAIT

SMALL CRAFT WARNING.

WINDS LIGHT OCCABICHALLY SOUTHESST 10 TO 15 KNOTS. WINDS INCREASING
TO SOUTHEAST 15 TO 25 FRIDAY MORNIHNG, CLGUDY WITH'SHOWERS. CHANCE
GF R THUNDERSHOWER TGDAY. A FEW MORBING FOG FATCHES, VYISIBILITIES
LOMERING AT TIMES® TQ 3 MILES IN SHOMERS AND NE&R ZERC i FOG,

QUEEN CHARLOTTE SQUND
HECATE STRAIT
- DIXOH ENTRANGE : o :

GALE WARNING CONTINUED. . . \ -
- WINDS WARIABLE 5 TO 15 KNOTS RISTIHG AT TIMES TO SCUTH 20. WINDS
INCREASING TO SCUTHEARST 25 TC 35 KNOTS BY FRIDAY MORNING. CLOUDY
WITH SHOWERS. A FEW MORNING FOG PATCHES, VISIBILITIES AT TIHES
I MILES IN SHOWERS AND NEAR ZERO IN FOG. .
WEST COAST CHARLOTTES.
GALE WARNING CONTINUED.
WINDS SOUTHWEST 10 TQ 15 KNOTS RECOMING SQUTHEAST 10 To 260 KNOTS
TONIGHT AND INCREASING TO SUUTHEAST. 25 TO 35 KNOTS FRIDAY MGRNING,
MOSTLY CLOUDY WITH A FEW SHOWERS. RAIN BEGINNIRG NEAR NCGON FRIDAY
VISIEILITIES 2 TO 4 MILES IH SHOWERS AND TO 1 MILE IH EAIN.

BOWIE .

GALE WARNING CONTINUED, :

WINDS SOUTHWEST 15 .TO 20 KNOTS BECOMING SOUTK TG SOUTHEAST 15 TO
23 TONIGHT AND INCRE/RSING TQ SOUTHEAST 25 TO 35 KNGTS OVERNIGHT.
MOSTLY CLOUDY ®ITH ISOLRATED SHOWERS. RAIN REGIMHING FRIDAY MORMNING,
VISIBILITIES AT TIMES 3 MILES IN SHOWERS AND TO t MILE IN RAIN,

END PART 1
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FLGMiMSCHKE —~— SIRC. .. 20 TIME RCVYD: 12172

FPCHNZ0 CUVE 111215

PART 2 OF 2

MARINE FORECASTS FOR B.C. COASTAL WRTERS IS3UED BY ENYIRQNMENT
-CHNADR AT 11.15aM PDT THUREDAY 11 OCTORER 1984 -
MARINE HPEQ FORECASTS vALID UNTIL NOON FRIGAY,

EXPLORER

GALE WARNIHNG CUNTINUED _ : : :

WINDS SOUTHWEST 15 TO 20 KHOTS INLREH ING TO 15 TG 235 TOMIGHT.
WINDS INCRERSING SOQUTH TO SOUTHWEST 25 TO 35 RISING AT TIMES TG 40
BY FRIDAY MORNING. MOSTLY CLOUDY WITH & FEW SHOWERS. RaIN BEGINNIHNG
FRIDAY MORHING. YISIBILITIES &7 TIMES 3 MILES IN SHOWERS ANHD TO f
MILE TN RRIN, S , :

FURTHER QUTLOOK FOR 24 HOURS BEYOND NOON FRIDAY. -
SOUTH COAST.. STRONG TO GALE FORCE SCUTHEAST EXCEPT STRONG EASTERLY
IN JUAM DE FUCH, : :
HORTH CORET...STRONG TO GALE FORCE SOUTHERST.

GFFEHORE. . .GRLE FORCE WEST TO SOGUTHWGEST WINDS.

END

“WNUP 1=

B SURFACE TROUGH EX TENDJHb RLONG THE COAST TODAY WILL MOYE EASTWARD
HS A WEAK RIDGE OF HIGH PRESSURE BUILDS OYER THE COAST TONIGHT.

- HANOTHER PRCIFIC FRONTAL WAYE WILL APPROACH THE SQUTH CCART FRIDAY.
MODERATE TO FRESH WINDS OVER MOST WATERS WILL GRADUALLY INGREASE:
HHEAD OF THE MEKT WAVE., FRESH TO STRONG SOUTHEASTERLY WINDS WILL
DEYELOFP IM THE SOQUTH AND STRONG SHLE FORCE WINDS QVER THE HNCORTH
CORST AND OFFSHORE RREAS, .

nnnnnnnn Ix‘.llI.'l‘lllIlIIIlllllllll!lllltll:llll'lltl!‘ll‘lll.l‘llll!ll
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CPGMIiM3CHE —-- CIRCUIY 220 TIME ROV t422

WWCNT CWYR 120200 o ,
GALE WARMNING FOR ALL 30UTH COAST WATERS EXCEPT JUAN DE FUCA STRAIT
ISSUED BY ENVIRONMENT CaNaDs AT 7 PM PDT THURSDAY OCTOBER 11 1984

A FRONTAL SYSTEM NERR 45N 1324 WILL CONTINUE ERSTWARD AND REACH
VANCOUYER ISLAND FRIDAY AFTERNOODN. WINDS ARE EXPECTED TO INCREASE
TG SOQUTHEASTERLIES 3¢ TQ 40 KNOTS ARHEAD OF THE SYSTEM FRIDAY '
MORMING SHD ABATE TO STRONG SOUTHWESTERLIEZ IN THE EYENING.

END



{ . ' .
PGM:MECHE --- CIRCUIf:; 220 TIME RFCVD. 1472

FPOHZO CUWYR 120215

PART 1 0OF 2 - _
MARINE FORECASTS FOR EB.C, CORSTAL RATERS IS3UED BY ENYIRONMENT
CANADA AT  7.15PM PDT THUREDAY 11 OCTOBER 1384

MARINE AREA FORECASTS VALID UNTIL 8 P FRIDAY.

GECQRGIA STRALT :

GHRLE WARMING ISSUED. _ S :

WIHLS SOUTHERST 10 TO 20 KHNBTS RISING AT TIMES TO 25.

WINDS INCREMSING TO SOUTHERST 25 TO 35 KNOTS FRIDAY AFTERNOON,
MOSTLY CLouDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE AFTERNOON,
VISIBILITIES LOWERING TO 2 TCO 4 MILES IKN R&IN AND NEAR ZERD IN FOG.

JUAN DE FUCHE STRAIT

SMALL CRAFT WARHNING.

WINDS WESTERLY 10 TO 20 KNOTS SHIFTING TGO ERSTERLY 10 TO 20
OVERNIGHT AND IMCREASING TO 20 TO 20 KNOTS FRIDGY AFTERNOON. MOSTLY
CLOUDY TOMHIGHT., CLOUDY .FRIDAY WITH RAIHM IK THE AFTERNOOH.
VISIBILITIES 2 TO 4 MILES IH RAIN AND NEAR ZERO IH FOG.

WEST COAST YANCOQUVYER ISLAND,

GALE WARNING ISSUED, ' :

WINDS SOUTHEAST 1@ TO 20 KHOTS TONIGHT INCREASING TO 20 TO 49
FRIDAY RFTERNCOGH., MOSTLY CLOUDY TOHIGHT. CLOUDY FRIDaY WITH RAIN
BEGINNING HERR NOON. YISIBILITIES 2 TO 4 MILES IN PRECIPITATION
AHD NEAR ZERQ IN FOG, - . .

JOHNSTONE STRAIT
QUEEHN CHARLOTTE STRAILT
GALE WARNING ISSUED. - ' : '

MINDS SOUTHEAST 10 TO 20 KHOTS, HINDS INCREASING SOUTHEAST 25 TO
33 BY FRIDAY AFTERNOOH. MOSTLY CLOUDY TONIGHT. CLCOUDY FRIDAY WITH
RAIN BEGINNING IN THE AFTERHOON., VISIRILITIES LOWERING TQ 2 TO 4
MILES IN RAIN AMD NEAR ZERQ IN FOG.

L

QUEEN CHARLOTTE SCUND

-HECATE STRAIT

DIXKON ENTRANCE

GRLE WARNING CONTINUED. : . ,
MWINDS YARIABLE 3 TO 15 KNOT2 RISING AT TIMES TO S0UTH 20, WINDS
INCREASING TO SOUTHEAST 15 TQ 25 OVERNIGHT AND TO _30UTHEA&ST 30 TO

35 KNOTS BY FRIDAY AFTERNOON, MOGSTLY CLOUDRY TONIGHT. CLOUDY FRIDAY
WITH RAIN BEGINHING NEAR HNOQN. VYISIBILITIES REDUCED TO 2 TO 4 MILES ~
IN RARIN AND NEAR ZERO IN FQG. ' '

WEST COAST CHARLOTTES.

GALE WARNING CONTINUED. o . ) N

WINDS SOUTHKEST 10 TO 15 KNOTS BECOMING SGUTHEAST 1.0 TGO 25 KNOTS
QVERNIGHT AND INCREASING TO SOUTHEAST 3¢ TG 33 KNOTS FRIDRY
AFTERNCON, MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN BEGCINNIHG
INTTHE TMORNING, VISIRILITIES 2 TO 4 MILES IN RAIN AMD NEAR ZERO

IN FOG.

END PART 1
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FERT 2 OF 2 —

MERIMNE FORECHSTS FOR-B.C. COASTAL WATERS ISSUED BY EMYIRONMENT
CAaNADA AT  7.1SPM PDT THURSDAY 11 OCTORER 1984

MARINE ARE#A FORECASTS YALID UNTIL & PM FRIDAY.

BOWIE. ,

GALE WARNING CONTINUED. _ . o

WINDS SOUTHERLY 10 TC 20 KNOTS INCREASING TO 15 TO 25 OVERNIGHT.
MWINDS INCREASING TO SOUTHEARST 30 TO 40 KNOTS FRIDAY AFTERHOON.
MOSTLY CLQUDY TONIGHT. CLOUDY FRIDAY WITH ‘RAIN BEGINNING IN THE
MORNIMG. YISIBILITIES 2 TO 4 MILES IN SHOWERS AND NEAR ZERG IN FOG.

ExXFLORER |

GALE WARNING CONTINUED. _

WINDS SOUTHWEST 15 TGO 25 KNOTS INCREASING TO $SOUTH TC SOUTHWEST
3% TO 35 OVERNIGHT AND RISING AT TIMES TO 40 FRIDAY AFTERHOON,
MOSTLY CLOUDY TOMIGHT. CLOUDY FRIDAY WITH RAIN INM THE MNORNING.
YISIBILITIES 2 TO 4 MILES IN RAIN AND NEAR ZERD IN FOG.

FURTHER ‘OUTLCOK FUR 24 HOURS BEYOND & PM FRIDAY.

SOUTH COAST.. . FRESH TO STRONG SOUTHWEST WINDE EXCEPT WESTERLY IN
JUAN DE FUCH, _

HORTH COAST. . STROMG TO GALE SOUTHWESTERLY.

GFFSHORE. . . STRONG TO GaLE FORCE WEST TO SOUTHWEST WINDS,

END

’ .
SYNOPESIS ) '

& WEAK RIDGE OF HIGH PRESSURE WILL MOYVE ONTO THE COAST TONIGHT.
ANOTHER PACIFIC FRONTAL WAYE NEAR 45N 139W WILL COHTINUE EARSTUARD
TGO REACH WANCOUYER ISLAND FRIDRY AF TERNCON, MODERATE TO FRESH
WINDS OYER. MOST WATERS TONIGHT WILL GRADUALLY IHCREASE AHEAD OF
THE NEXT WAYE. SOUTHERLY GALES WILL DEVELOP GVER THE OFFSHORE
AREAS BY FRIDAY MORNING AND WILL SPREAD TO . ALL COARSTAL WRTERS

BY FRIDAY SFTERHNOON EXCEPT FOR JUARN DE FUCAR STRAIT., JuUAN DE FUCA
WINDS WILL BE MODERATE TQ FRESH WESTERLY aHEAD OF THE RIDGE

AND WILL SHIFT TO EASTERLY OVERNIGHT AND RISE TG STRONG EASTERLY
EY FRIDAY GFTERKNGON, ' '

-



PN MANHEY -~ CIRCUIT: 226 TIME FLOWIDV: e 7

WWCHT CWVYR 120600 ’

STOURM WARNING. FOR WEST COAST VANCOUYER ISLAND QUEEN CHARLOTTE AND
JOHHSTONE STRAITS AND ALL NORTH CORST WATERS

ISSUED BY ENVIRONMENT CANADAR AT 11 PM POT THURSDARY QOCTOBER t1 1984

R LOW PRESSURE CENTRE OF 98¢ NILLISQRS NEARR 47N 14210 AT SPHM WILL
DEEPEN TO 270 NILLIBARH RNRD MOVYE TO NEARR SON 137W RY.SAM FRIDAY.
AN ASSOCTIRTED FRONTRL SYSTEM WILL MOVE TO THE COAST FRIDAY NDRNING
WINDS RRE ENPECTED TO INCREASE TC SOUTHEASTERLY 45 TO 55 KNOTS
WITH HIGHER GUSTS AHEAD OF THE FROHT AND APATE TQ STRONG TO

GRLE FORCE WESTERLIES -IN THE AFTERNOON aAND EYENING BEHIHD THE
SYZRTEHM,

END



PGHAMECHK —-—- CIRCUH. . 220 TIME RCYD: €412

FFCN2ZO0 CWVR 120630 sl

PArRT | QfF 2 : . '
REVISED MARINE FORECRSTS FOR B.C. CLOASTAL WATERS ISSUED BY
ENVIRONMERT CANADA AT 11.30FM FPOT THURSDAY $11 OCTOBER 1924
MARINE AREA FOREGCASTS VALID UNTIL & PM FRIDAY.

GEORGIA STRAIT L

GALE. WARNING CONTINUED '

WINDS SOUTHEAST 10 TQ 20 KNOTS RISING AT TIMES TO 25.

WINDS INEREASING TOQ SOUTHEAST 20 TO 40 KNOTS FRIDAY AFTERNOON,
MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE AFTERNOON,
VISIBILITIES AT TIMES 1 TO 4 MILES IN RAIN AND MIST, ‘

JUAN DE FUCA STRAIT:
GALE WARNING - ISBUED, : .
WINDS EASTERLY 10 TO 20 KNOTS INCREASING TO 20 TO 30 FRIDAY MORNIHNG.
WINDS INCREASING OGVER EASTERN AND WESTERN ENTRANCES AT TIMES TO
SQUTHEAST GALES 35 TO 40. WINDS SHIFTING TO WESTERLY 15 TO 25
FRIDAY AFTERMOCGH. CLOUDY. RAIN BESINNING BY FRIDAY AFTERHGON. -
VISIRILITIES AT TIMES 1 YU 4 IN Rall ANb HMIST.

WEST COAST VANCOUVER ISLAND. _

GALE WARNING UPGRADEL . TQ STORM WARNING.

WINDS SOUTHEAST 15 70 25 KWOTS IHCRESSING TQ 4¢ TO S¢ UITH HIGHER
GUSTS FRIDAY HMORNING, WiDE BELCGHING SCUTHWEST 28 TG 25 FRIDAY
CAFTERNOON, MOSTLY CLOUDY TONIGHT. R&IN FRIDAY. :
YISIBILITIES 1+ .70 4 MILES IN RAIN &HD MIST,

JOHNSTORE STRAIT

QUEEN CHARLOTTE STRRIT o

- GRLE WARNING UPGRRDED. TO STORM WARMING, .
WINDS ZOUTHEAST 15 TG 25 KHOTS., HINDS INCREASING SOUTHEAST 35 TO
S¢ BY FRIDAY AFTERNOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RaIN BEGINNING IN THE MORNING. YISIBILITIES LOWERING TO 2 TO 4
MILES IN RAIN AND MIST, ' : '

END PART |
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FPONZO CUVE 120830 amMb

FaRRT 2 0OF 2 )

REVIZED MARINE FQRECASTS FOR E.C. TOASTHL WRTERS ISSU
ENVIRONMENT CaNaDs AT t1.30FM FDT THURZDSY 11 GOCTGEER
MARINE ARER FORECASTS vALID UNTIL & PHM FRIDAY.

EDL BY
i 3eaq

J‘.;

GUEEN CHARLOTTE QGUND

"HECATE STRAIT '

DIXOH ENTRANCE ~

GALE WARNING UPGRADED TO STORM WARNING. : -
WINDS YARIABLE S TO 15 KHOTS RISIHG AT TIMES TQ SOUTH 20. WINDS
INCREASING TO SCOUTHEAST 25 TO 35 QVERNIGHT wND TO SOUTHERET 40 TO
33 KHNOTES BY FRIDAY AFTERNOON, MOSTLY CLOUDY TONIGHT-. CLOUDY FRIDAY
WITH RAIN BEGINNING NEAR NQON., YISIRILITIES REDUCED TCO 2 TG 4 MILES
IN RAIN aAMND NEAR ZERO IN FUOG.

WEST COAST CHARLAQTTES.

GALE WARNING UPGRADED TQ STORM WARNING, S
WINDE SCGUTHERST 15 TO 25 KHOTS INCREASING TO 25 TO 35 QVERNIGHT

AND 40 TG S5 FRIDAY MORNIHNG. WINDZ SHIFTING TO SOQUTHWEST 35 FRIDAY
AFTERNOON, MOSTLY CLOUDY . TONIGHT. CLOUDY FRIDAY WITH RAIN BEGIHNNIHNG
IN THE MORNING. YISIRILITIES 1 TO 4 MILES IN RAIN AND MIST.

REMAINDER FORECASTS UHCHQNGED'FRéh P ISSUE,

END

[ ]
REVISED SYNOPSIS
A LOW PRESSURE CENMTRE OF 980 MILLIBARS NEAR 47N 142W AT 5PN
WILL DEEPEN TQ 970 MILLIBARS AND MOVE TO NEAR S0N 137W BY SAM
FRIDAY. &N ASS0CIATED FRONTAL SYSTEM WILL MOYE TQO THE COAST
FRIDAY MORNING aND INLAND LATE FRIDAY. WINDS ARE EXPECTED TG
INCRERSE 'TCO GALE TO STORM FORCE SOUTHEASTERLIES AHEAD OF THE
FRONT AND ABATE TO STRONG TO GALE FORCE. MEbTERLIEb BEHIND THE -
CISTURBANCE.



PGH; HECRE - CIRCUIT: Zop TIME ROMD:  &5Z2

WWCNT CuWVYR 120630
GALE WARNING FOR JUAN DE FUCH STRAIT ISSUED ' :
BY ENYIRONMENT CANARDA AT 11.30 PHM PPT THURSDAY CCTORER 11 1984

A LOW PRESSURE CENTRE QOF. 980 MILLIR&ARS NEAR 47N 142 AT SPM WILL
DEEPEN TCO S70 MILLIBARS AND MNOYE TO -MEAR SON 1274 BY SAM FRIDAY.
AN ASSOCIATED FRONTAL SYSTEM WILL MOVE TO THE COaST FRIDAY MORNING.
STRONG- EASTERLY WINDS ARE EXPECTED GHE&D OF THE FRONT WITH GALES
OVER THE ERSTERN AND WESTERN ENTRANCES. WINDS WILL SHIFT TO STRONG
WESTERLIES BEHIND THE FRONT FRIDAY AFTERNOON. o

END



WMCMT Gk 121219 .
STORM WRRHIHD FGP BOW LSR0
S.15 @is FOT FRIDGY GOTODED: il

THVIRONMENT Cal. of &T
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2 LOW PRESSURE CENTRE OF 27¢ MILLIEGRS NEAR SIN 1300 THIT MORHIHG
WILL DEEFEN AMD MOYE HNORTH INTO THE GULF OF ALASKA. & FAST MOVING
FRONT ASSOCIATED WITH THE LW FROM JUST WEST OF THE CHRRLOTTES TO
46N 127W THIS MORNING WILL MOYE ON TO THE COAST BY MIDDAY. STORM
FORCE SOUTHERST WINDS ARE EWPECTED ALl WRATERS AND EXCEPT GEORGIR
AND JUAN DE FUCR STRAITS AND EXPLORER WHERE GRLES ARE EXPECTED.
STOGRM FORCE WEST TO NORTHWESTERLIES ARE EXPECTED IW BOWIE.

WINDS WILL DIMINISH AS THE FROHT AND LOW HMOYE RWAY.



FECHZO CWVYE 121215

FaRT 1 OF =2 :

MARINE FORECASTZ FOR B.C. COASTAL WATERS I%SUED BY ENYIROGHNMENT
CANADE AT S, t15aM PDT FRIDAY 12 OCTOBER 1324

MRRINE AREA FORECASTE ValID UNTIL € &M SaTURDAY.

- GEORGIA STRAIT

GALE WARNING CONTINUED.

WINDS SOUTHEAST 25 TO 35 KNDTH RISING TO 35 TO 45 WITH HIGHER GUsTS
THIS MORNING., WINDS DIMINISHING TO 20 TQ 30 DURING THE . QFTERHUGH AND
"BECOMING SOUTH TG SQUTHEAST 15 TO 20 DURING THE NIGHT.

INTERMITTENT RAIN TODAY. SHOWERS TONIGHT. YISIBILITY LOWERING TO

1 TO =5 MILES IN RAIN. :

JUAN DE -FUCA STRATIT

GHLE WARNING CONTINUED.

WINDS EASTERLY 15 TO 25 KNOTS INCREASING TUO 20 TO 20 THIS MORNING. -
WINDS INCREASING OVER EASTERN &ND WESTEERN ENTRANCES AT TIMES T
SUUTHEAST GALES IS5 TO 45, -UINDS SHIFTING TG WESTERLY 20 Ta 3¢

THIS AFTERNOON. CLOUDY., R&IH CHANGING TO-SHOWEKS THIS aFTERNOGH.
VISIBILITIES LGUERING TG f TO 3 MILES IN R&IN.

: WEST COAST YANCOUVER. ISLAND.

CSTORM WARNIMG CONTINUED.

- WINDS SOUTHEARST 45 TO 65 KNOTS WITH HIGHER GUSTS qHIFTIHG TO
SOUTHWEST 3¢ .TC 40 THIS AFTERHOON, WINDS DIMINISHING TG 20 TO 25
QVERMIGHT. RAIN CHANGING TO SHOWERS THIS AFTERNOON. YISIBILITY
CLOWERING TC 1 TO 3 MILES IN RAINM.

JOHHNSTONE STRAIT .

QUEEH CHARLOTTE STRAIT

. STORM WARNING COMTINUED.

" WINDS SOUTHEAST S0 TO 60 KNOTS WITH HIbHER GUSTS DIMINISHING TO
- 30 TO 40 THIS AFTERNOCN, WINDS DIMIWISHING FURTHER TO 24 TO 20
- TAQHIGHT. RAIN CHANGING TO SHOWERS THIS AFTERNOON, YISIBILITY
CLOWERING TO t TG 3 pILES IN KAIN. o

QUEEN CHARLOTTE SOUND
HECATE STRAIT
LTIXON ENTRANCE
STORM WARNING CONTINUED.
WINDS EAST TO SOUTHEASTERLY 45 TO &5 KNOTS MITH HIGHER GUESTs,
WINDS DININISHING TO SGUTHEAST 35 TO 45 CURING THE ®FJERNOGH
RND TQ 20 TO 30 QVERNIGHT. RRIN CHRANGING TO SHOWERS THIS AFTERKNOGN .,
YISIBILITY LOWERING TO 1 TO 3 MILES IN FALN, :

WEST CORST CHARLOTTES,

STORM WARHING CONTIUED.

WINDS EAST TGO SOUTHEAST 43 TO €5 WITH HIGHER GUETS. WIiNDS SHIFTING
TC WEST TO NORTHWEST 40 TO 56 THIS AFTERNOQN MHD DIMINISHING TO
SOUTHWEST 20 TO 30 OVERNIGHT. RAIN CHANGING TGO SHOWERS THIz
RFTERNQON. VISIBILITIES LCOWERING TO 1 TO 3 MILES IN RAIN.

CEND FART 1
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PHRT 2 OF 2 , _
MARINE FORECASTS FOR E.C. COASTAL WATERS ISSUED BY ENYIRONMENT
ChaNaba AT 5.15aM PLT FRIDAY 12 QCTOBER 1984 '

MARIHE AREA FORECA3TS VYALID UNTIL & aM SaTURDAY,

EOWIE . .

GALE WARNING UPGRADED TO STORM WARHING, ~

WINDS HORTHWESTERLY 45 TO S5 KNGTS EECUMING WESTERLY 40 TO S50 THIS
AFTERNOON., WINDS DIMINISHING TO SCGUTHWESTERLY 20 TG 30 OYERNIGHT.
RAIN CHANGING TOU SHOWERS THIS AFTERNOON, WISIBILITY LOWERING TO

1 TO 2 MILES IM RAIN, ) '

“PLORER

|bHLE WARNING CONTINUED. _ : - _
WINDS SOQUTHWEST 35 TO 45 KNGTS DIMINISHING TO 20 TG 30 THIS
AFTERHOON. WINDS DIMINISHING FURTHER TO 15 TOQ 20 OVERHNIGHT,.
FREGUENT SHOWERS TUDAY LOWEFING WISIBILITY TO 1 TO 3 MILES.
CECREASING SHOWERS TOMICGHT.

FURTHER QUTLOGE FOR 24 HOURS BEYCIND 8 PM FRIDAY. ' .
SOUTH CCOAST. . .MODERARTE TO STREONG SQUTHERLIES EXCEPT WESTERLY IN
JUueH DE FUCﬂ.
NORTH COAET .. .ET

FRONG SOUTHERLIES,
OFFSHGRE ET G

GHG SOUTHWEST WINDE.
EHND

. ZYNQGPEIS ' : -
. LOW PRESSURE CEWTRE OF 970 MILLIZARE NEAR StN 1300 THIS MORMING
"WILL DEEFEN AND MOYE NORTH INTO THE GULF OF ALASKA., A FAST MOVING
 FRONT ASSAGCIATED WITH THE LOW FROM JUST WEST OF THE CHARLOTTES TO
(48N 127W THIS MURNIWG WILL MOVE ON TO THE COAST BY MIDDAY. STORM.
FORCE SOUTHERST WINDS ARE EXPECTED QOVER MOST WATERE AND EXCEPT
GEQRGIA AND JUAN DE FUCA STRARIT WHERE GHLES ARE EXPECTED.

WINDS WILL BIMIMISH AS THE FROHT ANl LCY MOVE AWAY.
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FROHZO CuWYR 137
FaRT t O OF 2 - : ,
MAFIHE FOREUHSTS FOR B.C. COASTAL WATERS ISSUED BY ENYIRONMENT

CANrDe AT 11, 13AM PDT FRIDAY 12 QCTORER 1984 .
FMARINE ARES FUEECQSTS VALID UNTIL NOON SATURDAY.

115

GEORGIA STRNIT

- GALE WARNING CONTIBUED,

WINDE SOUTHEASTERLY 40 TO 45 wITH HIGHER GUSTS DECREQCIHG T0
25 TO 35 THIS AFTERNOOH AND EVENING., WINDS DECREASING TO
SCUTHEASTERLY 15 T025 SATURDAY AFTERNOON, QCCASIOHMAL SHOWERS,
VIZIBILITIES AT TIMES LOUWERING TG HERPR 2 MILES TH SHGQWERS,

JUaN DE FUCA STRAIT

GALE WARMING COMTINUED, , -

WINDS EASTERLY 25 TO 35 KNOTS EXCEPT 45 KNOTS WITH HIGHER GUSTS
EASTERN ENTRANCE. WINDS SHIFTING TC WESTERLY 25 TO 35 KHOTS THIS
BAFTERHOCN &HD BECOMING WESTERLY 15 TO 20 OVERNIGHT. MAsSTLY CLOUBY
WITH QCCHSIONAL SHOWERS, VISIBILITIES AT TIMES LOWERING TO HEAR

2 MILES IM SHOWERS. ' -

WEST -COAST VANCOUVER ISLAND,

TTORM WARNING CONTINUED, a L

HINDS SOUTHEAST 30 TO 45 KN3TS EXCEPT 60 WITH HIGHER GUETS NORTHERN
SECTIONS, WINDS DECREASING TO SOUTHESSTERLY 30 TO 40 THIS AFTERNOON
BECOMING SOUTHWESTERLY 30 OVERNICGHT., MOSTLY CLOUDY WITH OCCASIOHAL

SHOWERE, YISIBILITIES AT TIMES LOWERING TO NEAR 3 MILES IN SHOWERS,

JOHNSTONE STRAIT

BUEEH. CHARLQTTE STRAIT -

STOREM WARNING COMTIMUED. .

WINDS SOUTHEESTERLY 3I5 TG 55 KNOTS WITH HIGHER GUSTS DECREASING TO
20 TO 40 THIS AFTERNOON, WINDS DECREASING TO SOUTHEASTERLY 30 NEQP
HOGON SATURDAY. SHOWERS BECOMIMG LESS FREQUENT OVERNIGHT. :
CYISIBILITIES AT TIMES LOWERING TG HEAR I MILES IN SHOWERS,

GUEEN CHRRLOTTE SOUND
HECATE STRAIT
DIKON ENTRAWMCE

CSTAORM WARNING CONTIHMUED.

INDS SOUTHEARSTERLY 45 TO €% KNOTS -WITH HIGHER GUETS EXCEPT
NORTHEASTERLY 35 TG S0 NEAR MAHY MARINLAND INLETS TGDAY. WINDS
. DECREASING TO SOUTHEASTERLY 35 T0 45 THIS EVENING aND TG 35
. OWERKNIGHT . SHOWERS BECOGMIHG LESS FREQUEHT OVERNIGHT. YISIBILITIES
4T TIMES LOWERING TQ NEAR 3 MILES IN SHOWERS,

CWEST COAST CHARLOTTESR,

STORM WARHING COMTINUED. .

. WINDS EASTERLY 40 TO &0 KHOTS WITH HIGHER GUSTS BECOMING .
"HORTHEARSTERLY 30 TO 45 TOWARDS EVENING AND WEST TQ SOUTHWEST
25 TO 45 QOVERNIGHT. SHQWERS BECCOMING LESS FREQUENT OVERNIGHT.

CVISIBILITIES AT TIMES LOWERING T4 1 TQ 3 MILES IN SHOWERS,

END P&RT 1



PaMIMETHE --— CIRCL 2206 TIME RCVD: 18332 .

FRCHZO CWVE 121815

PART 2 QF 2 ,
MARINE FORECHSETS FOGRE £.0C. CORSTAEL WATERS ISSUED BY EN?IRDNMENT
CANADA AT 11.15aM FPDT FRIDAY 12 QCTORER 1924

MARINE AREQ FORECASTS YALID UNTIL HOON SATURDAY.

BOWIE

STORM WARNING CONTINUED. : :

WINDS NORTHMESTERLY 45 TQ 55 KNOTS BECOMING WESTERLY 46 TOQ 55
SGUTHERN HALF THIS AFTERNOON AND NORTHERN HALF TOMIGHT., WINDS
DECREASING TO WESTERLY 30 TOQ 45 SATURDAY MORNING. GCCQ”IOHRL
SHOWERS AT TIMES LOWERING VISIRILITIES TO NEAR I MILES,

ESPLORER .

GALE WARNING CONTINUED, :

WINDS WEST TG SOQUTHWEST 45 KNOTS WITH HIGHER GUETE DECREASING
THIZ AFTERNOON TC 35 TO 45. WINDS FURTHER DECREASING TO WESTERLY
25 TO 35 OWERNIGHT., SHOWERS BECOMING LESS FREGUEHT TOMIGHT.
VISIBILITIEZ AT TIMES LOWERING TO HEAR 3 MILES IN SHOWERS.

FURTHER GUTLGOK FOR 24 HOURS BEYVOND KOGH SaTURDAY.

SOUTH CORST.. MODERATE TO STRONG SOUTHERLIES EXCEPT WESTERLY IN
JUAN DE FUCH.. : '

HORTH COAST.. . .2TRONG SOUTHERLIES. _

AFFSHORE . . ZTRCGHE WEST- TO ROPTHWEST WINHDS.

END

SYNOFSIR * :

AN IHTEHNZE LOW FRESSURE CENTER OF 9$52MB NEfR SON 135W EARLY THIS
MORNIHNG IZ EMFECTED TO MOVE NUFFHMHPD“ AND WERKEN. THE LOW SHOULD
MOVE WEST OF THE CHARLOTTES TODA AND DRIFT TQO THE GULF OF ALASKA
BY MORNING. A RAPIDLY MOYIHG FPUHTQL 'SYSTEM AHEAD OF THE LOW WILL
REACH THE MAIHLAND BY EARLY AFTERNOON, STORM FORCE WINDS ARE
RBQCIATED WITH THE LQW OYER MOST ALL BUT THE SQUTHERNMOST INNER
WATERS. WINDS SHOULD DIMINISH SOMEWHAT TONIGHT RS THE LOM

FILLS AND CONTINUES NORTHWARDS,



CAUWCHT CuYE 121500

WINE WaRHING COGHTINUE 7O
THE @UEEN Cw=afklOTTE ISLAH
GF BRITISH COLUMEIR IS3UE
FRIDAY OQCTUEER 12 19234,

RONORTH AND WEST YANCOUW' ' ISLANL AND FOR
T RAHD HORTHERN MAINLAMD =EGIOMS
{+ BY ENYIRCGNMEHT CAaHaDA AT 12 NOOHN PDT

AH INTENSE AHD YERY DEEP LOW OFF THE NORTH COAST WILL CONTINUE TO
MOYE NORTHWARDS TODAY. STRONG SOUTHERLY WINDS OF 70 TO 100 KMH ARE
EXPECTED QYER EXFOSED AREAS TODAY. THE WIHDS SHOULD ABATE OVER THE
SOUTHERN REGIONS LATER TODAY AS THE LOW PULLS TQ THE NORTH.

. THIS wﬁEﬂING,NILL,BE-UPDQTED AT & PN TADAY., ..

END



MWEHT ClvE (2 (52S
STORM WaKHICS FOF EXPL.AER TSEUED BY ENYIRONMENT (aHADE AT
12.2% P PLT FRIDAY OCTORER 12 1584,

AN INTEHWSE LOW PRESSURE CENTRE GF %58 MILLIBARS LOCRTED MHEAR

SIH 1324 LATE THIZ MORNING WILL MOYE MORTHWARDS OYER THE CHARLOTTES
TODAY AND WILL REACH THE GULF GF ALASKs BY MORNING, THE LOW 3HOULD
BEGIN FILLING TODAY. STORM FORCE WINDS CAN BE EXPECTED WITHIN 3046
MILES OF THE LOW. STORM FORCE WESTERLIES OF 45 TO €5 KHOTS QVER

- THE EXPLORER REGICGHN ARE FORECAST TG SLOWLY DIMINISH OYERNIGHT.



FRPOMIO, ZWiE 1215235 Al f

FEVIZED FORECALTE FOR B.C. CortTal WATERT ISSUED BY
EHVIRIHMENT CaMeli AT 12:3% rDT FEIDAY 12 QLTQEBER 1324
MaRIME aFEs FORECHSTS YAl Tl oMTIo ol o E

EXPLCORER.

STORM WaARHING IZSUED.,

WINDS WEST TW SCGUTHWEST 45 TO &5 KHNOTS DECREASING TO WESTERLY
33 TO 45 OVERNIGHT AHD TCG WESTERLY 25 TO 35 SATURDAY MORMING.
SHUWERS BECUMING LESS FREGUENT TONIGHT. YISIBILITIES AT TIMES
LOWERING TO NEAR 3 MILES IN SHOUERE, '

REVIZED SYHNOPEIS, . :

AN THTENSE LOW PRESEZURE CEMTER OF 952MB LOCATED NEAR S1H 132W
LATE THIZ MORNING WILL MOVE NORTHWARDS ARD FILL . STORNM FORCE
WINDS CrM BE EZPECTED MITHIH 200 MILES OF THE LOW.

EHD



. i ' -
“POMiMECHK —-— CIRCU.: 220  TIME RCVDR: 2172

FPCHZO CWYWR 130215

PART 1 0QF 2 ‘ : '

MARRIMNE FORECHSTS FOR B.C. COASTEL WATERS ISSUED BY. ENYIRQHMENT
CANADE AT FLI1SPM PDT FRIDAY 12 OCTORER 1924

MRRINE ARER FORECASTS VALID UNTIL & PM SATURDRAY.

GEQRGIA STRAIT . ' ‘ o

GALE WARNING LOWERED TO SMALL CRAFT WARNING. .
WINDE ZSOQUTHEASTERLY 20 TO 20 KNOTS DECREASING TO -20. DJERNI&HT AND
TO 10 70 20 SATURDAY AFTERNOON. DCCASIOHAL SHOWERS AND ISOLATED
THUNDERSHOWERS LOWERING VISIBILITIER AT TIMES TO HEAR 2 MILES.

JUAN DE FUCH STRAIT

LALE WARNING IH EFFECT,

WINDE WEST 20 7O 20 KNOTS OCCASIGNALLY RISING TQ 3% THIS EVENING
WINES DECREASING TO. WESTERLY 15 OVERNIGHT, MOSTLY CLOUDY. DCCASIOHAL
SHOWERE AND ISOLATED THUNDERZHOWERS LOWERING YISIBILITIES AT
TIMEZ TO HEGR 3 MILES, - ' :

WEST COAST YaHCOUVER ISLAHD,

STOGRM WARNING CONTIMNUED. o ‘

WINDS SQUTHWESTERLY 20 TO 40 KNGOTS EHCEPT SOQUTHERLY 45 TG &6
NORTHERN SECTIGNS TIL NE&F MIDHISHT. WINDS DECREGSIMGE TOWHRDS
MORNIMNG TO SQUTHWESTERLY 25 T4 3= SHATS ANE FURTHER. LECREBSZING

SRTURDAY AFTERMNCGON TO MESTERLY =T, CRHONERS BND ISGLATED
THUNLERZHOGUERS LOMERING ¥IZTEILITIOD 81 1088 T HERR T MILES,
JOHNSTONE STRAIT _ T e

QUEEH CHRRLOTTE STERIT

STORM WARMING COWNGRADED TC 260LF WaRNING .

WINDGE SOUTHERSTERLY 28 TO 2% KNSTE EXCEPT 30 TO 35 NORTHERN
SECTIONS THISZ EYENING, WIHDS DECREASING QVERNIGHT TG SCGUTHEASTERLY
TS To 2e, MOSTLY CLOUDY. CCCOASIONAL SHOQUERS AND ISOLATED ,
THUNQERSHUUEES_LGUEEIHG MISIEILITIEE /T TIMES TO NEAR F MILES.

QUEEN. CHARLATTE SQUND

HECATE STRAIT

LIXON EMTRAMCE

STORM WERENIHG CONTINUED., | ’

WINDS SOUTHERLY 4¢ TO &0 KNOTS ENGEPT NORTHERETERLY. 45 WITH GUSTS
MATNLAND IHLETS THIS EVENING., WINDKE BECOMING SQUTH TG SOUTHWEST
40 TG 55 QVERWIGHT AND DECRERSING TO SGUTHWEST 3T SATURDAY
MORHIMNG, RAIN CHANGING TO SHIWDRS TORIGHT . VISIRILITIES AT TIMES
LOWERTHG TO HEaR 2 MILES Id SRETIPITATION. :

END PRRT 1
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-PGMIMNELHE ——-- CIRCL..: 220 TIHE BT el N

FPCN2O CLWYE 136215

FERT 2 OF 2 : ' ‘
MARINE FORECHETS FOR B.O. TORSTel ww(ERT ISSUED BY EHYIRONMENT
CANADA AT 7, 1SPM PDT FRIDKY 12 D0TGBER 19
MARINE AREM FORECASTS VALID UNTIL £ PM Sd
WEST COAST CHARLOTTES,

STORM WARNING CONTINUED.

WINDE MORTHERLY 40 TO 60 KNOTS WITH HIGHER GUSTS BECOMING
NORTHWESTERLY 25 TO 45 OVERNIGHT ANL WESTERLY 35 SATURDAY
MORNING, SHOWERS LOWERING VISIEILITIES AT TIMES TQ NEAR 3 MILES,

ECWIE .

STORM WRRNING CONTIMUED. o

MINDE NORTHWESTERLY 40 TC S5 KHITE EXCEPT NORTHWESTERLY 25 TO 4@
WESTERN SECTIOHS, WINDS DECRERSING T WESTERLY 30 TQ 40 EQRLY _
SATURDAY MORMING. SHOWERS LOWERING VISIBILITIES a7 TIMES TO NEAR
2 MILES,

EXPLORER

STORM WARHNING CONMTINUED, -

WINDE WESTERLY 45 TOQ €5 KHOTES ENMCEFT WESTERLY 35 TO SCG SOUTHERH.
SECTIONE. WINDES DECREASING CYERMIGHT TG WESTERLY 3¢ TO 40 AND -

BND FURTHER DECREASING SATURDAY NORMING 10 WESTERLY 25. SHOWERS

AND I20l ATED THUNDERSHOUERS LOWERING WIZIBILIVIES AT TIMES TO HERR

2 MILES, ' : ' : .

FURTHER SUTLOOGE FOE 24 HOURS BEYOKD & PM SATURDAY.
SOUTH COAST.. STRONG -SOUTHERLIES OR SOUTHWESTERLIES,
HORTH COQET.., . ETROHMG SQUTHERLIES, o
GFFZHORE . .. STRONG TO GALE WEST TO WESTERLIES., g

EHD

SYHOFSIS - - - '

AN INTENSE LOW PRESSURE CENTER OF  9528ME |LOCATED OVER THE CHARLCGTTES
THIS AFTERMOON I5 EXPECTED TO MOVE NHORTRKUWARDE AND WEAKEN. THE LOW
WILL REACH THE GULF OF RLaSKa BY MORNING, STQRM FORCE WINDS CAN BE
- EXPECTED WITHIN HESRLY 300 ®MILES OF THE LOW., WIHDZ GVER HORTHERHW
WATERS SHOULD SHIFT TO WEST TC SCQUTHWEST TONIGHT a3 JHE L0 MOYES
HORTH OF THE DISTRICT. SQUTH TC SOUTHWEST WINDS OVER MNUST  SOUTHERHN
WRTERS SHOULD DEGREASE TG FRESH TO STROKG WINDS TOMIGHT.



CPEN L MSCHE --- CIRCLS . 2260 TIME ROVD: 3307 ©

FPCHZO CWYR 313247315 LOFR _ -
CORRECTED MaRINE FORECHETS FOR B.C. CORZITAL WATERET ISIUEDR BY
ENVIRONMENT CaMwba AT 8.1 FM FRT FRIDSY 12 QCTOBER 1924
MERINE AREA FORECHSTS YaRLID UNTIL 2 PM OSATURDAY,

FURTHER OQUTLOOK FOR 24 HOURS BEYOIND & PM SATURDAY.
SOUTH COAST. . . STROMG. SOUTHERLIES COR SOQUTHWESTERLIES,
HORTH CGAST ., , \ZTROHNG SOUTHERLIES,

QFFSHORE . . STEGHG TG GAHLE FORCE WESTERLIES,

REMAINDER FORECAZTE UNCHAMGED FROM 7PM ISSUE.



Appendix 7.

Coast Guard Radio Station Broadcasts.
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224 West Esplanade
North Yancouver, B.C.
VM 3J7

G..

A

dr, K.B. Dawson

Reglonal Directorl

Atomospheric Environment Service
Sute 700 - 1200 W. 73rd. Avenue
vancouver, B.C.

V6P 6HI

Dear Dr. PDawson:

Coast Guard Radio gtation Broadcast

(L-"Q‘-,S-
el T A

Canadian Coast Guard Garde Cotiere Canadienne

.
\
o Your i Votse reforonce

Our Fria wotrs retararce 3050~ 1 11

October 30, 1984

- —

¢ - 11th October 1984

This is in reference to the broadcast of
meterological information by Tofino and Alert Bay Coast Guard

Radio Stations on 11th October 1984

The attached documents in

clude a breakdown of the

broadcast material for the period 1700-0017 on 11/12 October
1984, showing times of 1ssue, receipt and actual on-alr
broadcasts by the above-named statiomnsg.

I trust the attached info

SM/rg

Attachment

Canada

rmation 1s of assistance.

Yours truly,

ant

al Director General
2 Coast Guard
Western Reglon



TYFE

GALE WARNIMG

GALE WARRNING

FORECRST

GALE WARNING
STORM WARMING

REVISED FORECAST
GALE WARARNING

REVISED FORECRET

{(All

111722

111282

111315

-
—
[
W
o)
&

—
L]
{
]
&

s
-
M
(o}
(s}
&

(e
—_
[
()
1)
=

fery
-
fu
G4
G
&

t imes

111529

1118

n
o]

111302

l1igz@awe

}-I
L
[l
(a}
—
{

[y
=
Fia
G
o)
0y

fursy
—
Il
(.
o
i

b
m
=
(Y]
-

~}

/DT

111554
111536
111208

111505
111922

[
[
e 5D
o &
& & W

i3 M e

P
[ M
{13 fo

[UPp—. e
Ll
M3y
L) &
&

ORI

M o

()

12QR4Q
15397

lzaasd

FREQUENCY

4183 kHz
CmE
478 uH=z

CmB. 22A. 2854

478 LHz

cmE

ZZS4 WHzT

478 hkHzT

4125 KHz

Cm

CHME, 22R. 2054
478 - «wHz

CHME

CME. 22R. 2054
ChE. 22[R. Z054

3"



FZPH KS5F0 112300

HATIONAL HEATHER SERUICE SAN FRANCISCO. HIGH SERS WEATHER. 0000 GNT
COCTOBER 12 1334, FORECASTS UALID 0000 GMT OCTOBER 13 4384,

WARNINGS.

TROPICAL DEPRESSIGN RACHEL 13.7HN 110.3K AT 1808 GHT MOUING 280 DEG
-~ 3 KT. RIND 30 KT HITHIN 45 MI OF CENTER. FORECAST DISSIPATION.

COMPLEX GALE 386 HB&Epﬁ—I:EEDHOHING NORTHEAST 40 KT. SECOND CENTER
336 M3 NERR 46H i46d MOVING NORTHERST 45 -KT. FORECRST COMBINED

CENTER 934 M3 54N {34U. WIND 45 KT SEAS 22 FT 450 I OF CENTERS s uzzi&évféf'
NATHLY 30UTH SEMICIRCLE.

3THOPSIS.

= <24
S
COLD FRONT 32N 147W 25N 4254 MOUING EAST 20 KT AND HERKENING. - _,1,:;
WIND GUSTS 25 KT SEAS 42 FT AHD SHONERS QICINITY OF FRONT. >~
LON 334 NB 93N 1424 WOUING MORTH. FORECAST INLAND. WIND 30 KT 5EAS EE;(:
156 FT WITHIN 350 MI OF CENTER HMARINLY 50UTH SERICIRCLE. e
. e
LOW 333 M3 S3H 15S5H MOUING SOUTHEAST AND MERKENING. FORECRST a

ISSIPATION. WIND 38 KT SERS 1S5 FT 480 NI SQUTHHEST SEMICIRCLE.

LOW 1086 HB 34N 173H. FORECAST 1002 HB 36N'165H;}HIHD 30 KT SERS
14 FT RITHIN 4006 MI OF CENTER. '

HIGH 1024 MB 28N 41444, FORECHST 1622 NHR 30N 1444, RIDGES 40N 425Y
AHD 20R 115HK. '

HIGH 1034 M3 43N 163E. FORECAST 1034 HB 44N 463E. RIDGES 435N {75H
RRD 28N 15VE. ' '

[RTERTROPICAL CONUERGENCE ZOHE..SHTGH SNSON {4R423N INi40W.
CONVECTION.. .SCATTERED NODERATE 120 MI HIDE 78K T4 iOBH AND 154MI

WIDE 1434 TO 1384 AND 7SHI HIDE 130H TO 440H.
ELSERHERE ISCLATED HERK.
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9 af3lfest o 9
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SHCNL CHUR 120200 - =
GALE WARNING FOP ALL SQUTH COR

5T WATERS EXCEPT JUAN DE FUCH S
__ I35UED BY ENVIRONHENT CANADA A

TR j;
T 7 PH PIT THURSIRY OCTORER &8 1984 = 7'
4 RILL CONTINUE EASTHART AND iiﬂﬂg&)'P‘
URKCOUYER ISLAND FRITAY AFTERKHOUN. NIKDI3 HARE EXPECTED TO I =L
- 70 SQUTHERSTERLIES 20 Th 448 KNGTS RHEAD OF THE §v¥5TedH FRIGA? -
RORKING AND ARATE TG STROKG SﬁUTHHESTERLIES IN THE EMENTHG.
EXD

f FRONTAL SYSTEN NERR 45H 133

1



agézf ; (

— AND YERR ZERO IN FOG.

20 | nmnzng |
Ve

FPCHZ20 CHMR 120215

PART 1 3JF 2 -
NARINE FORECRSTS FOR B3.C. COASTAL HATERS ISSUED BY ENMIRONMERT
CAKAEA AT 7.1SPH PBT THURSIAY 11 GCTORER 1384

NARINE RREA FORECASTS WALID URTIL 3 PH FRIDAY.

. ; CRC
GEORGIR 3TRAIT : ¢ s 7 4o
GALE WARNING ISSUED. . : - |

UINDS SOUTHERST 10 To 20 KNOTS RISING AT TIMES T6 25.

N3 INCREASING TO SOUTHERST 25 10 35 KNOTS FRIDAY AFTERNAON.

NOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE RFTERNAON,

UISIBILITIES LOWERING.TO 2 TO 4 WILES I RAIN AND NEAR ZERD IN FOS.

JUAN DE FUCA STRAIT
SHRLL CRAFT KARHING.

- WINDS WESTERLY 48 TQ 20 KNOTS SHIFTING T0 EASTERLY 19 TQ 29

QUERNIGHT AND INCREASING T8 20 TQ 30 KHOTS FRIDAY AFTERHOON. HOSTLY
CLOUDY TONIGHT. CLOUDY FRIDAY HITH RAIR IN THE AFTERNOON.
WISIBILITIES 2 T0 4 MILES IN RAIN AND NEAR ZERO IN FGG.

KEST CORST WANCOUVER ISLAND.

GALE WARNWING ISSUED,

KINDS SOUTHEAST 16 TO 28 KNOTS TONIGHT IHCREASING TO 38 TO 48
FRITAY RFTERNOON. HMOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN
BEGINHING WEAR WOON, VISIBILITIES 2 TO 4 BILES IN PRECIPITATION

N il

JOHNSTONE STRAIT

QUEEN CHARLOTTE STRRAIT

GALE WARNING ISSUED.

4INDS SOUTHEAST 46 TO 20 XHOTS. HINDS INCRERSING SOUTHERST 25 10
35 3Y FRIDAY AFTERHOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RAIN BEGINNING IN THE RFTERNOON. UISIBILITIES LOHERING TO 2 TO 4
NILE3 IN RAIN AKD NEAR ZERD IN FOG. :

QUEEN CHARLOTTE SOUNE

HECATE STRAIT

DIXON ENTRANCE

GALE WARNING CONTINUED.

WINDS URRIABLE 5 TO 45 KNOT3 RISIRG AT TIMES TO 30UTH 2@&. NINDS
IHCREASING TO SOUTHEAST 45 TO 25 QUERNIGHT AND 7O SOUTHEARST 30 TO
35 KNGTS BY FRIDAY AFTERNOGN. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY
WITH RAIN BEGINNING NEAR NOOM. UISIBILITIES REBUCED Ta 2 TO 4 HMILES
IN RAIN AND HEAR ZERQG IN FOG. :

HEST COAST CHARLOTTES,
GALE NARWING CONTINUED.

Ol6™n N

CKINDS SQUTHMEST 11 1d 15 KNOT5 BECOMING SOUTHEAST 14 T8 25 KNOTS

QUERKIGHT AND INCREASING TO SQUTHEAST 30 T80 35 KNGTS FRIDAY _
AFTERNOON. MOSTLT CLGLRY TOWIGHT. CLOURY FRIDAY WITH RAIN BEGINNING

“IR THE MORNING. UISIBILITIES 2 TO 4 RILES IN RAIN RHD NEAR ZERO
IN Ffify. . : '



FPCN20 CMUR 120245

PART 2 OF 2 -
MARINE FORECASTS FOR B.C. CORSTAL WATERS ISSUED BY ENVIRQNMENT
CANADA AT 7.45PM PDT THURSDAY 41 OCTQBER 1934

NARINE AREA FORECASTS MALID UNTIL 8 PH FRIDAY.

I0UIE

" GALE WARNING CONTINUED.

WINDS SGUTHERLY 46 TO 20 KNQTS INCREASING TO 45 T0 25 OQUERNIGHT.
WINDS INCREASING TO SOUTHEAST 30 TQ 40 KNOTS FRIDAY AFTERHOON.
NOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN BEGINNING [N THE
NORNING, YISIBILITIES 2 TO 4 MILES IN SHOWERS AND NERR ZERG IN FOG.

EAPLORER

GALE WARNING CONTINUED. ‘
WINDS SOUTHWEST 15 TO 25 KHOTS INCREASING T SOUTH TO SOUTHHEST
25 10 35 OUERNIGHT AND RISING AT TIHES TO 40 FRIDRY AFTERNOCN.
WOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE HORNIKG. ,
BISIBILITIES 2 TG 4 MILES IN RAIN AND NERR ZERO IN FOG. . f”'

FURTHER OUTLOGK FOR 24 HOURS BEYOND 8 PN FRIDAY. ' \‘;;;i

SO0UTH COAST...FRESH TO STRONG SOUTHHEST WINBS EXCEPT WESTERLY
JURN DE FUCH. ' '

NORTH CORST...STRONG TO GRLE SOUTHWRESTERLY.

QFFSHORE...STRONG TO GALE FORCE HEST T8 SOUTHWEST WINDS.

END o~

) & D
SYNIPSI3 : - _ AR e i =
A WERK RIDGE OF HIGH PRESSURE WILL MOUE ONTO THE CORST TONIGHT, - =
ANOTHER PACIFIC FRONTAL MAVE NEAR 45M 139W WILL CONTINUE ERSTWARD T~
T0 REACH UANCOUVER ISLAWD FRIDAY AFTERNOON. HODERATE TO FRESH -
UINDS QUER MOST WATERS TONIGHT HILL GRABUALLY INCRERSE AHERD OF R it
THE HEXT HAUE. SOUTHERLY GALES WILL DEVELOP QUER THE OFFSHORE S T
RREAS B7 FRIDAY MORNING AND HILL SPREAD TU ALL COASTAL WATERS W9

3% FRIDAY AFTERNOON EXCEPT FOR JUAN DBE FilCA STRRIT. JUAKN BE FuCH
KINDS WILL BE WODERATE TO FRESH NESTERLY AHERD QF THE RIDGE

AND WILL SHIFT TO ERSTERLY OUERNIGHT AND RISE TO STRONG ERSTERLY
3Y FRIDAY AFTERNOON.
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FZUS6 KSER 120500 : »
NARINE FORECAST | 4 %/
NATIONAL WEATHER SERVICE SEATTLE WA iy }10 J
330 PN PDT THU 0CT 11 1984 ¢ ‘ P
PR}

-CAPE FLATTERY TO MOUTH OF COLUMRIR QUT 60 MILES

...GALE HARNING...
RIRDS SOQUTHEASTERLY AND INCREASING TO 20 TG 35 KNOTS RY FRIDAY MORNING.

NINDS BECOMING SOUTHWESTERLY 45 70 30 KHNGTS FRIDAY MIGHT, HINDS HRVES

2 70 4 FEET TONIGHT INCREASING TO 4 10 7 ERIDAY, ggg;;ﬂggulﬁuﬁal_ig‘gggj
INCREASING T0. 15.-FEET- FRIDAY--NIGHT. INCREASIHG CLOUDS WITH RAIN BY o
“RIDAY MORNING AND CONTINUING THROUGH FRIDAY. SHOMERS FRIDBAY NIGHT. \

—<UTLOOK FOR SATURDAY...MODERATE SOUTHBEST MWIKES.

STRAIT OF JUARN DE FUCA

...3NALL CRAFT ADUISORY.. :

WINDS ERSTERLY INCRERSING TO 20 70 38 KNQT5 LATER TONIGHT RND FRIBAY.
WINDS SHTICHIHG TO HESTERLY 4S5 TO 25 KMHaTS FRIDAY §iGHT. CLOUBY TOWIGHT
WITH RAIN LATER TONIGHT fIRD FRIDAY. SHOWERS FRDIAY NIGHT. '

INLAHD KATERS OF HESTERN WASHINGTON

...3HALL CRAFT ADYISORY...

WINDS BECHONG SOUTHERSTERLY 45 TO 25 KNOTS NORTH OF EWERETT LATE ‘
TONIGHT AND FRIDAY. KINDS SQUTH OF EVERETT SOUTH TO SQUTHEAST S TO0 15
KNGTS. WINDS FRIDAY NIGHT SCOUTHMESTERLY 1% 7@ 25 KNOTS ALL RRERS,
CLOUDY WITH RAIN DEVELOPING LATER TUNIGHT AND FRIDAY. SHOUERS FRIDAY
RIGHT.

L3C
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WHCHL CHUR 120600

TSTORM WARWING FOR HEST COAST UHHL UUEV ICLQHD LHHPLGf/ AND
JOANSTONE STEAITS ARD ALL NORTH COAST WATEERS

ISSUED BY tNUIKONMENT CANADA AT L1 PH PIT THUR?DR? OCTOBER 41 1334

A LOW PRESSURE CENTRE OF 530 MILLIBARS NERR 47N 142H AT SPH HILL
DEEPEN TO 970 MILLIRARS AND HOYE TG REAR SON 437 BY Sad FRIDAY.
AN ASSGCIATED FRONTAL SYSTEM WILL HOUE 7O THE COAST FRIZAY HORNING.
T MINDBS ARE EXPECTED TO INCRERSE T SOUTHEASTERLY 45 7O S5 KHOTS
RITH HIGHER GUSTS BHERD OF THE FRONT AND ABATE TO STRONG TO

GALE FORCE MESTERLIES IN THE AFTERNOGHN AND EVENING BEHINV THE
 SYSTEN.

END
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(EVISED MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BV (200180 08 485z

ENUIRONMENT CANARDA AT 44i.30PM PDT THURSDAY 1i OCTOBER 1584
MAPRINE ARER FORECASTS VUALID UNTIL 8 PM FRIDAY.

.. GEQRGIA STRAIT

GALE WARNING CONTINUED. : .
WIND3 SOUTHEAST 40 TO 206 KNOTS RISING AT TIHES TO 25, '
WINDS INCREASING TO SOHTHERST 30 TO 49 KHOTS FRIDAY AFTERNOON.
MASTLY CLOUDY TONIGHT. CLOUDY FRIDARY WITH RRIN IN THE AFTERNOON.

15IBILITIES AT TIHES 4 TO 4 MILES IN RAIN AND MIST.

JUAR DE FUCR STRAIT ' ) 4
GALE WARNING ISSUED.

WINDS ERSTERLY 410 T8 20 KNOTS INCREASING TQ 20 TO 30 FRIDAY MORHNING.

_ATNDS INCRERSING QUER EASTERN AMD WESTERN ENTRANCES AT TIMES TO

SOUTHEAST GALES 35 TO 40, WINDS SHIFTING TO WESTERLY 15 T0 25

FRIDAY AFTERNCON. CLOUDY. RAIN BEGINNING BY FRIDARY AFTERNOOK.

UISIRILITIES AT TIMES 4 TO 4 IN RAIN AND MIST.

KEST CORST UANCOUVER ISLAND. . i t
GALE WRRNING UPGRADED TO STORM HRRNIRG. '
WINDS SGUTHEAST 45 TO 25 KNOT3 INCREASING TO 40 TG 506 WITH HIGHER
GUSTS FRIDAY MORNING. WINDS BECOMING SCUTHKEST 25 TO0 3% FRIDAY
AFTERNOON. MOSTLY CLOUDY TONIGHT. RAIN FRIDAY. .
BI31BILITIES 4 TO 4 MILES IN RAIN ARD HIST.

JOHNSTONE STRALT

QUESN CHARLOTTE STRAIT _

GALE MARNING UPGRADED TO STURM WHRNIRG. -

HINDS SOUTHEAST 45 TO 25 KNQT3. WIRDS INCREASING SQUTHEAST 35 TO
53 BY FRIDAY AFTERNGON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH

DAIN BEGINNING IN THE HGRNING. VISIBILITIES LOWERING TO 2 TO 4 —7/@/_;)
MILES IN RAIN AND HIST. | /-‘go’]ﬂ{OU

| cmb.
EH? PART 4
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JALE HARRNING FOR JUAN DE FUCA STRAIT ISSUED
~—37 ENUIROHHENT CHHADA AT 14.30 PM PDT THURSDAY OCTOBER 11 1954

R LOW PRESSURE CENTRE OF 930 MILLIBARS NEAR 47N 142K AT SPN HILL
DEEPEN T0 370 HILLIBARS AND HOUE TO NERR 50N 137H BY SAM FRIDAY.

AN ASSGCIARTED FRONTAL SYSTENM WILL MOYE TQ THE CGRST FRIDAY HORNING.
STRUNG EASTERLY WIND3 ARE EXPECTED ARHERD OF THE FRONT WITH GALES
QUER THE ERSTERAN ANDB WESTERN ENTRANCES. WINDS KILL SHIiFT TO STRONG
MESTERLIES REHIND THE FRONT ¥RIDAY AFTERNOON.

END
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PART 2 OF 2 | .
REVISED NARINE FORECASTS FOR B.C. COASTAL HATERS ISSUED BY
ENUIRONHENT CANADA AT 11.30PM PBT THURSDAY 11 OCTOBER 1384 . CIHBJIA0T74C
NARINE AREA FORECASTS UALID UNTIL 8 P FRIDAY.

QUEEN CHARLOTTE SOUND

HECATE STRAIT

“BIXON ENTRANCE

GALE WARNING UPGPRDEB TG STORM WARNING.

MINDS VARIARLE S T0 45 KNOT3 RISING AT TIMES TO SOUTH 208, MINDS
[NCRERSING TO SOUTHEAST 25 TO 35 QUERNIGHT AND TO SOUTHERST 48 10
55 KHOTS BY FRIDAY AFTERMOON. MOSTLY CLOGUDY TONIGRT. CLOUDY FRIDAY
iITH RAIN BEGINNING NERR NOON. UISIBILITIES REDUCED TO 2 TQ 4 NILES
1IN RAIN AND HERR ZERO IN FOG.

REST COARST CHARLOTTES.

GALE WARHING UPGRADED TO STORH WHRNING.

- WINDS SQUTHERST 45 TO 25 KNOTS INCREARSING TO 23 TG 35 QUERNIGHT

AND 40 TQ S5 FRIDAY NORNING. WINDS SHIFTING TO SOUTHHWEST 35 FRIDAY
AFTERNGON, MOSTLY CLOUDY TONIGHT. CLOURY FRIDAT WITH RAIN BEGINNING
IH THE MORNING. VISIBILITIES 4 TO 4 MILES IN RHIN AND HIST.

REMAIKDER FORECASTS UNCHANGER FRUH 7PH ISSUE.

ENB

REVISED SYNOPSIS

R LOK PRESSURE fEHTPE oF QSG MILLIRARS NEAR 47H 142H AT SPH
MILL DEEPER TO 379 MILLIBARS AND MOUE T8 NEAR SON 1378 BY GAM
FRIDAY. AN ASSOCIATED FROHTHL SYSTEM WILL MOME TO THE COAST
FRIDAY MORNING AND INLAMND LATE FRIDAY. WINDS ARRE EXPECTED TO
INCREASE T0 GALE T STORM FORCE SOUTHEASTERLIES AHERR OF THE
FRONT AHD ABATE TG STRONG TO GRLE FORCE WESTERLIES BERIND THE
DISTURBANCE.



ALERT EAY COAST GUARD RADIO

SOURCE TYFE I1SSUED RECEIVED EROADCAST  FREGUENCY

(A1l times DT

AES GALE WARNING 1112 111855 11857 ZBS4 kH:z
118573 EME

AES FORECAST 111215 1112Q0@ 111207 CHMB
11&12@ SOSE MHEZ

RES STORM WARNING 113Z@a@ 112310 1iE3le SRS4L kM=
112314 CHE

AES REVISED FORECAST 113320 112343 112343 Iy
112235 ZAS4 kiHz
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UMCNL CMUR 120200 ° T )
“ALE MRRNING FOR ALL SOUTH CORST WATERS ENCEPT JUAN VE FUCA STRAIT .
S3UET BY ENVIRONHENT CANADAR AT 7 PN PDT THURSDAY OCTORER 44 1584 ' |1 -

4 . l.

A ERONTAL SYSTEM NEAR 45H £35W KILL CONTINUE EASTHARD AND RERCH
YANCOLIVER TSLAND FRIDAY AFTERNGON, WINLS.ARE ESPECTED T0 INCKERSE '+
T0 SOUTHERSTERLIES 30 TO 40 KNOTS AHEAL GF THE. SYSTEM FRIBAY © - - -
NORNING AND ABATE 'TO STRONG SOUTHWESTERLIES IN THE EVENING,

e o D e T s



Appendix 8.

The forecasting process (prepared by G. Wells,
Pacific Weather Centre).



THE FORECASTING PROCESS

Introduction

The following documentation briefly attempts to describe the
forecasting process in three basic steps. But, it must be remembered that
forecasting is not simply a three—-stage process.

Weather forecasting is a continuous process, carried on and
evolving from observation to observation, from meteorologist to
meteorologist. It is an osmosis of time and space that integrates the past,
present and future and the large scale with the small scale.

Out of this continuum must come products fizxed in format, fixed
with deadlines and fixed to previous forecasts. There are thus constraints
into which decisions must be made on a continual basis and at critical
times.

How are Forecasts Produced

The forecasting process can be viewed, in its simplest terms, as
a three-stage process: analysis, prognosis, and forecast production.

1. Analysis of Data

This step involves the synthesis of basic data and the derivation
of certain fields to describe the current state of the atmosphere.

1.1 The synthesis of data involves the collection and processing of
data on various scales, of both current and past information.
The primary purpose is to obtain an understanding of why the
weather is occurring - i.e. what processes are at work within the
atmosphere in creating the weather that is occcurring. The fields
being analysed include: '

» Surface and Upper Air Data (Conventional Data)

- surface data from manned observation stations, automatic
reporting stations, ocean buoys, ships, etc. Includes
surface pressure, temperature, moisture, precipitation,
wind velocity, cloud types/amounts, weather.

- upper air data from radiosonde ascents and pilot reports.
Data includes temperature, moisture, and wind velocities
at various levels iIn the atmosphere and the height of
certain pressure levels.



2.

. Non—Conventional Data

- satellite imagery. Provides data on the main upper
level air streams, atmospheric pressure ridges and
troughs, Jjet streams, cloud top temperatures and
associated expansion/compression, motion speed and wind
speeds.

- lightning location data provides information on the
location, speeds, and tracks of severe convection and
lightning. '

1.2 From these data, certain fields are derived to provide a detailed
description of the current dynamics of the atmosphere. Some of
derived fields include: :

. vorticity fields - an analysis of the rotational components
of the atmosphere. '

. stability — an analysis of the stability of the atmosphere
i.e. its readiness for change from the current state.

. longwave and shortwave troughs and ridges.

. airmasses - location of fronts and their motion.

« Jjet streams - strength and relative motiomns,

. moisture throughout the atmosphere.

. the thickness of airmasses within the atmosphere. and the

. varying height of the troposphere.
. cloud types/bases/tops/extent.

Prognosis

The next step in the process is the production of a prognosis up
to 24 to 36 hours into the future. Using the analysis at hand (which is
continuously updated both physically and mentally as new data comes in),
one must then predict the evolution of the atmosphere. This process
must relate the broad-scale predictions at wvarious levels of the
atmosphere to the prediction of surface weather elements.

This is done using the following general applications:
. Energetics. the assessment of probable changes by

examination of the thermodynamics of the atmosphere (e.g.
latent heat releases, increasing bareclinicity, etc.).

) . Assessment of Numerical Weather Prediction (NWP) guidance.

This is basically an analysis of the NWP models with regard
to their immediate past performance and the relative validity
of the initial analysis of the model. The forecaster then
makes subjective changes to the prognoses.

. Satellite data applications. short-range prediction of cloud
motions and develcpment based on satellite imagery.

. Production of a surface pressure prognosis 24 to 36 hours
into the future.



. Application of broad-scale estimates of precipitation and
clouds to the surface pressure prognoses..

Production of Forecasts

There are two basic activities involved in this step. One is the
actual formatting into a product tailored for a specific user group
(e.g. marine, aviation, etc.). This aspect, although time-consuming, is
the easiest.

The other process is the actual decision that must be made with
respect to determining the value of the weather element to be forecast

(e.g. the wind velocity over a specific time period}.

Having made the analyses and general prognoses, and considering

.the _latest information available, the - forecaster applies his/her

scientific knowledge and years of experience to the problem to make
decisions on the type of weather to be experienced over the valid period
of the forecast.

When decisions on the weather elements have been made, these are

put into final form, in a format and time frame required by the user of
that product.

w/p C418
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John L. Knox

285 Deloraine Ave.

Toronto, Ontario

M5M 2B2

October 15, 1984

Tel: Res: 488-4356
AES: 667-4829

Prof. Paul H. LeBlond
University of British Columbia
Department of Oceanography
2075 Westbrook Place
Vancouver, B.C.

V6T 1W5

Dear Paul:

Re: Pacific Coast Storm
Qct. 12th, 1984

I have reviewed the documentation sent to me by Gary Wells,
Chief, Forecast Operations, Pacific Region.

First, I think it would be appropriate to preface the reply
with a quote from an article "Weather and Climate of the B.C.
Coast” written by D. Strachan, former Officer—in-Charge of the
Pacific Weather Centre.

“"Winds in excess of 39 mph (34 kts) occur quite frequently in
winter. ‘The duration of these individual storms is about 1-2 days
while the iInterval between storms varies from 1-5 days as a rule.
esess Fall gees a transition between the guiet summer circulation
and the vigorous winter one. The duration and frequency of the
gales increases”.

My point is that since a gale warning is issued when
sustained winds greater than 35 knots are expected to develop, it
should be clear that, as a rule, such warnings are issued several
times during the course of the late fall and winter seasons. Even
more important than the fact of the warning, is the statement, in
the text, of the predicted maximum sustained wind, because it is
that number which distinguishes between the relatively frequent
storms of moderate intensity and those of unusual severity.

In the case under consideration, gale warnings for northern
B.C. coastal and off-shore areas were issued Thursday at 5 ‘a.m.
October 11th predicting winds of up to 40 knots for Friday
morning. In view of the nature of the information available over
ee/2
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the NE Pacific at the time, this forecast was remarkably good. It

was based on the Pacific Weather Centre surface prognmosis which . -
predicted a 970 MB low to be centred near 50N 140W at 12/12002.(Flg- 170
It is difficult to understand why subsequent prognoses and

associated marine forecasts, with later observations available,

not only failed to predict stronger winds but actually reduced the

maximum wind speed to 35 knots and delayed the occurrence of the

maxima over inland waters until Friday afternoon! Indeed, it was

not until 11 p.m. Thursday that a revision was issued, providing

barely 4 hours notice of whole gale and storm force winds.

In the attached Assessmént,l present reasons why the Pacific
Weather Centre should have recognized much sconer than they did,
the fact of the rapid development of the storm which was already
underway based on an analysis of the surface chart dated 11/1800Z
{10 a.m. PST), and therefore why, as Thursday progressed, instead
of “backing off", subsequent forecasts should have recognized not
only stronger wind maxima but also their earlier arrival on the
coast.

With regard to observational data, I am sure you are well
aware of my views concerning the termination of Ocean Station "P".
They were expressed during the 1980 public meeting (which you
chaired) and to CMOS and DOE. From a perusal of the attached
charts it is clear that ground truth data from Station "P" would
have reinforced confidence in the analyses, and probably would
have lessened the possibility (because of more accurate
initialization) of the confusion caused by disparate NWP
prognoses. Moreover, the inoperative GOES Satellite has severely
compounded the data problem. In summary, my views concerning the
premature termination of Station "P" have not changed.

On the positive side, the drifting buoys provide valuable
surface pressure and tendency information. A glance at 12002
surface analyses, usually devold of reports from commercial ships,
shows how valuable the buoys are. But they seem to drift
Tin-line' and their distribution is far from homogeneous. There
should be more of them. )

Next, how good is the liaison between the commercial fishing
fraternity and those who provide and communicate weather
information (AES and MOT respectively)? Do the parties concerned
have on-going meetings to discuss weather services and the
important question of feedback of real-time weather reports from
on-site fishing vessels?

Qur main result is that the data on the 11/1800Z Surface
Analysis strongly indicated the ultimate severity of the storm.

eeel3



Tn our judgment, a skilled prognostician should have been able, at
this stage, to accurately predict the evolution of the storm
centre motion and intensity. We therefore conclude that the
Pacific Weather Centre had the information required to justify the
igssue of revised Marine Forecasts and of revised Warnings at least
as early as 5 p.m.(local time) Thursday, October llth, i.e., 6
hours earlier than was the case.

Yours truly,

Johm L. Knox

Attachment ®

JLK/1m
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FRCHZO CUVE 11215

FParT 1 OF =

MARINE FORECESTS FOR E.C. CORSTRL WATERES IZSUED gy ENYIROWMEKT
CaNabe AT 5,15 AN PDT _THURSDAY 11 CCTORER 1934

MARINE AREA FORECASTS YALID UNTIL & aM FRIDAY.

GEGRGIA STRAIT

SMALL CRAFT WARNING.

WINDS YARIABLE S TO 15 KNOTS BECOMING SOUTHEAST 10 TG 20 KNOTS
THIS EYENING INCREASING TQ SOQUTHEAST 28 TO 20 FRIDAY MORNIHNG.
MOSTLY CLOUDY WITH & FEW SHOWERS., A FEW MORMIHG FOG PATCHES.
VISIPILITIES AT TIMES 3 MILES IH SHOWERE AND HEaR ZERO IH FOG.

JUAN DE FUCH STRAIT

SHMALL CRAFT WARHING.

WINDS YARIARLE S TG 15 KNOTS OCCASIONARLLY WEST 15 TO 25 TODRY.
WINDS BECOMING EASTERLY 10 TO 1E& TONIGHT INCKREGSING TO 15 TO 25
FRIDAY MORNIHG. CLOUDY WITH & FEW SHOUERS. i FEW MORNING FOG
PATCHES. WISIRILITIES AT TIMES 3 MILES 1IN SHOWERS AND NEAR ZERO
IW FOG,

WEST COAST VaNCOUVER ISLARND.

WINDS YARIGELE 5 TO 15 KNOTES BECOMING WESTERLY t¢ TO 20 THIS
MORKING, WIHDRS BECOMING fOQUTHERET 10 TC 2¢ TOKIGHT INCREASING TO
SOUTHEAST 2¢ TG 30 FRIDAY MOGEHING. HOSTLY CLOUDY WITH DCCASIONAL
SHOWERS, CHAKCE OF w THUNDERSHGUWER . Rall FRIDAY MORMING. A FEU
MOFNIHG FQG FAluUHES WISIEILITIES 2 IN SHOWERS AND NEAR ZERD IN FOG.

JOHHSTONE STrARIY

QUEEN CH&RRLGTTE STRERIT

SHAaLL CRAFT WaEnrIhC.

WINDS LIGHT GCCasIGiHaLLY SCGUTHERST 10 TG 15 KHGTS. WINDS INCREAREING
TO SOUTHERST 18 TQ 20 TOMIGHT RISING TC SOUTHEARST 20 TG 30 FRIDPRAY
MORNING. CLOUDY WITH SHOWERS. CHANCE OF & THUNDERSHOWER. A FEU
MORHING FOG FATCHES. YISIBILITIES _OWERTIHG AT TIMEZ TG 3 HILES IN
SHOWERS AND TO MERR JERQ IN FOG. .

QUEEN CHARLOTTE SOUND
HECRTE. STRAIT
DIXON ENTRANCE
GALE WARMIHG CONTIHUEDR. :
WINDS SOUTHERLY 10 TO 20 KN2Ts WITH A FEU HIGHER GUSTS THIS MORNIHNG.
WINDS INCREASING T SOUTHERST 28 T0 30 KHOTS TONWIGHT RISIHNG TO
SOUTHEAST £5 To 40 FRIDAY HOENING. CLOGURY MITH SHOWERS. RAIN
REGINNING FRIDAY MORNING. A FEW MNORHING FGE PUTCHES, %IS1BILITIES
2 MILES IN SHOWERS AND NERR ZERC IN FOG.

WEST COAST CHARLQTTES.

GALE WARHING CUNTINUED.

WINDS SOUTHWEST 10 To 18 KHATS BECOMING SCUTHEAST 15 TO 25 THIS
EVENING., WINDS THCREASING TO “HERST ¢ TC 40 KHOTE OWERHIGHT.
MQSTLY CLOQUDY &ITH & FOW Sudd FeiM EEAIMHING &FTER MILHIGHT.
VISIBILITIES 2 TO 4 MILET IH JERS &M TO 1 MILE IN RRlIN.

H
UL
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END PARRT 1
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FRAET 2 OF Z ;
FARIHE FOPECASTS FOR BE.C. COASTRL WATERZ ISSUED BY ENYIROHMENT
CAMADA AT 5,15 ai FDT THURSDAY t1 GCTOBER 1984

MaRINE ARER FORECKSTS YALID UNTIL & aAaM FRIDAY.

BOUWIE
GALE WARHING CONTINUED,
EWINDE SOUTHWEST 15 TO 20 KHOTS BECOMING SCUTHEAST 15 TO 23 EBY
CEYEHING. WINDS EBECOMING SOUTHEAST 20 YO 44 KHOTS TOMIGHT, MOSTLY
CLOGUDY WITH TSCGLATELD SHOWERS. RAIH BEGIKNING TOWIGHT, VISIRILITIES
AT TIMES 2 NMILES IN SHOWERS AHD TG 1 MILE IM RAIN.

EXPLORER

GALE WARMING CONTINUED,

WIHDS BECOMING SOUTHWEST 15 TO 20 ¥HOTS THIS MORNING THEW SOUTHEARST
15 TG 25 THIS EVENING, WIMDS INCRERSING TCG SGUTHEAST 36 TQ 4@
TONIGHT, KMOSTLY CLOUDY WITH & FEW SHCWERS AMD THE CHAMNCE OF A
THUNDERGHOWER TODAY. RAIN BEGINMINHG TOKIGHT. YISIBILITIES AT TIMES 2
MILES IN SHOWERS AND TO 1 MILE 1K ERIN,

FURTHER QUTLOOF FOR 24 HOURS BEWSHD € ar FRIDAY.

CGOUTH COGST..  .STEQNG TO SRLE FORCE SOMTHEST.

CHORTH COR3T.. . ZIiRQMHC TO GARLE FORCE SOUTHERST,

OFFSHORE. . . GALE FUNCE SLUTHERST GELOMING STRONG WESTERLY IH THE

BETEE GG

i n

END

SYNOFPSIZ

(i 982 ME SURFECE LGV BT S%H 142 ESRELY THIS MORHING WILL DGRIFT
NGRTHWEST TG THE SQUTH CENTRAL CGARET OF ALASKA BY THIE EYENING
SHD BEAKEN TG 5&& ME., A& SURFACE TROUGH EXTENDING FROM THE LOW TQ
TO THE WASKINGTGN STATE COAST WILL DISSIPATE TODAY RS A WEAK
FILNGE GF HIGH FRESSURE EUILDS OYER THE COAST, @ 880 MB tali CENTRE
NEBF 4eN 1501 EARLY THIS MORNIKNG WILL MOYE HORETHEARST TODARY TO LIE
HEGR SIN 140w £ EAQRLY FRIDAY MORNIHG AND DEEPEN TG 870 ME.

-

ENDIFART 2 OF 2



Assessment of Synoptic Charts and Marine Forecasts
related to the Pacific Coast Storm — Oct. 12, 1984

In Gary Wells' summation for Thursday morning (Attachment 1)
he states “On the 11/1800Z surface analysis there were 5 ships
within a 300nmi radius of the low centre. 3 of the ships were
east of the low. 2 of these ships reported strong falling
pressures as follows: KLHZ falling 50 ({.e. 5 mbs/3 hrs) and UZUA
falling 70".

The 11/1800Z2 analysis (Att. 2} is enclosed and I have

sketched an estimate of the isallobaric (3p) field {broken blue
(at)

lines). Clearly, this is a rapidly deepening cyclone (5.0mbs per
3 hrs at its centre). Also, wind speeds reported by 2 ships
immediately south of the low centre are force 8 and 7 respective-
1y. (37 kts and 30 kts). Pure extrapolation predicts a central
pressure for 12/1200Z of 954mbs, and consideration of past motion,
recurving and deceleration due to deepening indicates a NE wd
motion of 25-30 kts. This would have placed the low centre near
50N 134W by 12/1200Z, which in fact was its observed location, and
which was also the location predicted by earlier 36- and 48-hour
prognoses received from CMC.

On the other hand, the 18-hour prognosis for 12/1200Z issued
by the Pacific Weather Centre about noon Thursday (Att. 3) moved
the centre almost due northward and filled it by 4mbs! The Marine
Forecasts based on this prognosis, reduced the predicted maximum
wind speed from 40 to 35 kts for some coastal areas (Att. 4).

The rationale, again to quote Gary Wells, (Att. 1}, "The PWC
prog for 12/12007 based on this model run (i.e. the LFM NWP 24-hr.
prog. based on 11/1200Z initial data) showed a 988mb centre near
53N 141W. The forecasters had also backed off.”

My point is that the PWC prognostician was unduly influenced
by the 24-hr. NWP, which was initialized from earlier data
(1200Z). Some prognosticians seem to have lost sight of the fact
that, for short range forecasts (<18 hours) careful analysis of
the latest data and extrapolation of motion and development by
well known kinematic techniques can often improve on NWP prognoses
of the surface pressure field. This 1s particularly the case in
explosive situations when later data is available.

cedf2
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The Pacific Weather Centre did not seem to recognize the
intensity and implications of the development as late as Thursday
evening (i.e. after the 12/0000Z surface analysis had been
completed). See Gary Wells' write up (Atts. 5 & 6). This is
evident on reading the text of the Marine Forecasts issuved 7.15
p.m. Thursday, October 11 (Att. 7) in which maximum winds were
still forecast at 35 kts. (the lower threshold for a gale warning)
‘and their development over the imner passages was postponed from
Friday morning to Friday afternoon! The storm is referred to in
the Synopsis as "another Pacific Frontal Wave"!

It was not until 11 p.m. Thursday that the Marine Forecasts
were revised to indicate time of onset and maximum wind speeds
more accurately (Att. 8). It was at this time that Gale Warnings
were upgraded to Storm Warnings for some areas.

In summary, we estimate there was an avoidable delay of at
least & hours in providing notice of the exceptional severity of
this storm.

o Koo

John L. Knox

Attachments: 8



2.54Thursday Morning (October 11) A" 'y 1

On the 11/1800Z surface analysis there were 5 ships within a 300
nmi. tadius of the low centre. 3'0£ the ships were east of the togw. 2 of
these ghips reported stro fallln -Rressurgs es follows: KLHZ falling 50

- mbs and UZUA falling 70.
R —————-

On the satellite imagery the cirrus with the system had pushed
northward about 3° in the last 6 hours, indicating building of the ridge ahead
of the system. The ridge line was moving east at about 30 knots. The dry
“slot” was now evident. Farther to the west, cold convective clouds could be
seen. The flow into the system was becoming slightly more meridional
indicating sharpening of the following trough. The southern warmer valued
stream however seemed to be breaking through to the south which would lead to a
split in the system I1f it continued.

The model run based on 11/1200Z data proved very interesting. The
CMC spectral 24 hour prog for 12/1200Z backed off on development showing a 987
mb low at 53 N 141 W. Did the bogus data entered on the 11/0000Z analysis
affect the way the model handled the low? Was the lack of data on the
communications system a factor? or both?

The U.S. Spectral continued to back off on development showing a
995 mb low at 50 N 140 W.

The LFM was similar to the previous run showing a 982 mb low near
54 N 141 W. '

The communications disk was repalred and operating at 11/12322
although the backlog on the circuit lasted for several hours.

The PWC prog for 12/1200Z, based on this model run, showed a 988 mb
centre near 53 N .141 W. The forecasters had also backed-off.
e e -

2.6 Thursday Afternoon (October 11)

o Gale Warnings were extended to southern coastal areas at 7 p.m.
(12/0200Z). The 7:15 p.m. forecast for West Coast Vancouver Island called for
winds Increasing to southeast 30 to 40 knots Friday afternoon.

Attachlments:

FXCN 1 CWAD 11/17152
FXCN 1 CWAD 11722452
FXCN 1 CuWVR 11/1900zZ
FXCN 1 CWVR . 11/2200%Z
FPUS 3  KSFO. 11/1558%Z
FPUS 3  KSEA 11/16002
FPUS 3  KSEA 11/2200Z
FPUS 3  KSFO 11/21582
TBXX 6 KSFO 11/18152Z
TBXX 6 = PANC 11/2159z
FPCN 20 CWVR 11/1815Z
WWCN 1  CWVR 12/0200Z

FPCN 20 CWVR 12/02152Z
PWC Surface Analysis 11/1800Z
U.$. Spectral 24 Hour Surface Prog Valid 12/1200Z

CMC 24 Hour Surface Prog Valid 12/1200Z
LFM 24 Hour Surface Prog Valid 12/12002
PWC 18 Hour Prog Valid 12/1200%
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Att. 3

PWC 18 HOUR SURFACE PROGNOSIS VALLD 1212002
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FPCHN20 CWUVR 111815

PRRT 1 OF Z

MARINE FORECASTS FOR B.C. COASTAL WATERS ISZU
CaNADa AT 11.15aM PDT THURSDAY 11 OCTORER 1328
MARIME A&REA FORECASTS VALID UNTIL KCGON FRIDAY.

Elx BY ENYIROHMENT
4

GEQORGIA STRAIT

SMALL CRAFT WAFNING.

WINDS SOUTREAST S TO 15 KKGTS RISING AT TIMES TO 20 KHOTS.
WINDS THCREASSING TO SOGUTHEAST 1S TG 25 KHGTE FRIDAY MORNING.
MOSTLY CLOUDY WITH & FEW SHOWERS. & FEW MORNING FOG FATCHES.
VISIBILITIES AT TIMES 3 MILES IN SHOWERS AND HEAR ZERQO IN FOG.

JUAN DE FUCA STRAIT

SMALL CRAFT WARHING,

WINDS YARIAEBLE S TO 15 KNOTS OCCASIONALLY WEST 15 TO 26 TODAY.
WINDS BECOMING EASTERLY 1€ TC 15 KNOTS TOHIGHT INCRERSING TO 15

TO 25 FRIDEY MORHING. CLOUDY WITH & FEW THOWERS, A4 FEW MORHING FOG
PATCHES, YISIBILITIES AT TIKMES 3 MILES I SHOWERS AND HEAR ZERUG

IN FUOG.

WEST CORET VAHNCOQUYER ISLAHD.

WINDS SOUTHERST 16 TG 20 KKGTS T30AY INCRERSING TG 26 TG 30 FRIDRY
MORRING, MGSTLY CLGUDRY WITH SHOWERS,. CH&NCE CGF A THUNDERSHOWER
TODRY. A FEW MORNING FOG PATIHKESDS, FrIH BEGINNING FRIDAY NEAR HNOOH.
VISIBILITIE:Z wT TIMEZ 3 MILES IH FRECIFITETION AHD HEAR ZERG IN FGG.

JOHHSTOGHNE STRALT

QUEEN CHARLOTTE STRRIT

SMALL CRAFT WARHING.

WIMDS LIGHT OCCASIOHALLY SOUTHEARST 10 TG 15 KHOTS., WINDS INCREARSING
TO SOUTHEAST 1S TO 25 FRIDAY MOKRNING. CLGUDY WITH SHOWERS, CHANCE
OF A THUNDERSHOWER TODAY. A& FEW MORKING FOG PATCHES. VYISIBILITIES
LOVERING &T TIMES TO 3 MILES IN SHOMERS aND NEAFE ZERO IH FUOG.

QUEEH CHARLQTTE SGUND

HECARTE STRALIT

DIXKON EMTRANCE :

GARLE WARNING COMTIHUED. ' 3

WINDS YARIGBLE 5 TO 15 KHOTS RISIHG AT TIMES TO SCOUTH 20. WINDS
INCREASING TO SOUTHERST 25 T¢ 35 KNATS EBY FRIDAY MORNING., CLOUDY
WITH SHOWERS. A FEW MORNING FGG PHTCHES, YISIEILITIES AT TIMES

2 MILES IH SHOWERS AND HEAR ZERO IN FOG.

WEST COAST CHARLOTTES.

GALE WARNIHG COHNTINUED.

WINDS SOUTHWEST 10 TO 15 KHOTS BECOMING ZOUTHEAST 10 TO 20 KHOTE
TONIGHT AND INCREASING TO SCUTHERST S5 TG 3% KKOTE FRIDRY PMGRRING.
MOSTLY CLOUDY WITH & FEW SHGUERS. =rhiH eEGINNILG HEAR HCOH FRIDAY
YISIBILITIES 2 TO 4 MILES IH SHOUWER:S aAll TO 1 KILE IK RARIN.

ROUIE

GALE WARNING CONTINUED.

WINDS SOQUTHUWEST 15 TG 26 KHGTS EELGMING SCUTH TO SOUTHEREST 15 TO
25 TOHWIGHT BND IHCRE~SING TQ SQUTHEGST 25 TO 35 KHOTE OVERMIGHT.
MESTLY CLOUDY WITH ISOLATER SHOWERS., R&IM BEGIHMING FRIDAY MORNING.
YISIBILITIES AT TIMES 3 MILES IH SHOWERS AND TG 1 MILE IN ERIN.
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BOM:MSCHK -—= CIRC._T: 220 TIME RCV¥D: 18172

FPCH20 CUWVR 111815
PART & OF 2
MARINE FORECASTS FOR B.C. COASTAL WARTERS ISSUED BY ENYIRONMENT
CANADA AT 11.135AM PDT THURSDAY 11 OCTORER 1984
MARINE AREA FORECASTS VALID UNTIL NOON FRIDAY.. .

EXPLORER ' . -

-GRLE WARHNING CONTINUED. ' o - g

WINDS SOUTHWEST 15 TO 20 KNHOTS INCREASING TG 1S TO 25 TOMIGHT.
WINDS INCREASING SOUTH TO SCOUTHWEST 25 TG 35 RISIHG AT TIMES TG 40
BY FRIDAY MORNING. MOSTLY CLOUDY WITH A FEW SHOWERS, RAIN BEGINNING
FRIDAY MORNING. VISIBILITIES AT TIMES 3 MILES IN SHOWERS aND TO f
MILE IN RAIN, . '

FURTHER OUTLQOOK FOR 24 HOURS BEYOND NOON FRIDAY.

SOUTH COAST...STRONG TO GALE FORCE SOUTHEARST EXCEPT STRONG EASTERLY
IN JUAN DE FUCH, .

HORTH COAST,...STRONG TO GALE FORCE SOUTHEAST.

GFFSHORE. . .GALE FORCE WEST TC SOUTHWREST WINDS.

END

SYNOPSIS

A SURFRCE TROUGH EXTENDING ALONG THE COAST TaDAY WILL MOVE EASTWARD
AS R WEAK RIDGE OF KIGH FRESSURE BUILDS OVER THE COAST TONIGHT.
ANOGTHER PACIFIC FRONTAL WAYE WILL APPROACH THE SOUTH COAST FRIDAY.
MUDERATE TO FRESH WINDS OVER MOST WATERS WILL GRADUALLY INCREARSE
AHERD OF 'THE NEKT WAVE. FRESH TO STRONG SOUTHEASTERLY WINDS WILL
DEVELOP IN THE SOUTH AND STRONG SALE FORCE WINDS COVER THE NORTH
COAST AND OFFSHCORE RMREAE,

...............................

PGMiMSCHK ~-- CIRCUIT: 220 TIME RCWYD: 1422
A

WWCNT CWYR 120200
GALE WARNING FOR ALL.SOUTH COAST WATERS ENCEPT JUAH DE FUCA STRAIT
ISSUED BY' ENVIRONMENT CANAD& AT 7 PM PDT THURSDAY GCTOEER 11 1984

G FRONTAL SYSTEM NEARR 45N 1394 WILL CONTIHUE E&STWRRD SND REACH
VANCQUYER ISLAND FRIDAY AFTERNOON. WINDS ARE EXPECTED 7O INCREASE
TO SOUTHEASTERLIES 30 TO 40 KNOTS AHERD OF THE SYSTEM FRIDAY
MORNIHG AND ABATE TB STRONG SOUTHWESTERLIES IN. THE EVEHNING.

ERD
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2.7 Thursday Evening (October 11) ‘ I ” ¢ 5

The low was now into the developing stages. The 12/0000Z surface
analysis showed a 980 mb ceantre at 47 N 142 W. Two ships in the southeast
quadrant from the low reported pressure tendencies as follows: =

éﬂﬁnﬂ.ﬂ&ﬂﬁ_&g&l&gﬁ_ggi The stationmary buoys reported pressure tendencies as
ollows: .

6004  50.9 N  135.9 W falling 37 %
6005  46.1 N  131.0 W falling 30 ¢,
6002  42.5N  130.0 W falling 16 ¢

On the satellite imagery, the cirrus edge was now within 100 nmi.
of the coast, a speed of about 35 knots in the past 6 hours. The following
cold trough was more evident now. The structure of the system was not
classical.

Another factor leading to strong pressure gradients over the coast
was the rising pressures over British Columbia. These were due to cold air
moving in over the province as the cold trough ahead of the system was forced
inland.

The buoy reports for 12/0300Z (8 p.m. PDT) were as follows:

- 6004 °  50.9 N 135.9 W fallinmg 55
6005 46.1 N 131.0 W falling 59

6002 42.5 N 130.0 W falling 35
wnsification was taking

By this time it was apparent thgt rgpid i
place. LYY Y VIIN 4 1 ¥00 "3

The satellite picture at 12/0300Z showed a possible vorticity
centre forming at 483 N 134 W. This centre moved northeastward beconing
absorbed in the frontal zone by 12/0600Z. The centre was probably a factor in
the rapid deepening that took place in this time period.

The 12/0600Z surface analysis showed a 964 mb centre at 49 N 137 W.
The buoys reported as follows:

6004 50.9 N 135.9 W falling 84
6005 46.1 N 131.0 ¥ falling 83
6002 42.5 N 130.0 W  falling 32

There was only one ship report within 360 nmi. of the centre at
this time. On the satellite imagery the cirrus shield continued to be pushed
northward. The cold air was now being pulled in behind the low.

The CMC 12 hr prog valid 12/12002 was similar to the previous 24 hr
prog showing a 986 mb low centre near 57 N 139 W. The U.S. spectral 12 hr
prog showed a 985 mb low centre near 52 N 137 W, 10 mb deeper and closer to the
coast than the previous 24 hr prog.

The LFM had a 992 mb centre at 50 N 135 W.

!

b
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FGM:MECHL --- GIRCULT: 220 TIME FOVD: 1472

FPCN20 CWVYR 120215

PART 1 QF 2 .

MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY ENVIRONMENT
CANADR AT 7,15PM PDT THURSDARY 11 QCTORER 1984

MARINE AREA FOGRECASTS VALID UNTIL 8 PM. FRIDAY._. _ . . .. - o

GEGRGIA STRAIT A

GALE WARNING ISSUED,. -

WINDS SOUTHEARST 10 TQ 20 KNOTS RISING AT TIMES TO 25,

HINDS INCREASING TO SOUTHEARST 25 TO 35 KNOTS FRIDAY AFTERNGON.
MUSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE AFTERNOON.
VISIBILITIES. LOWERING TO 2 TQ 4 MIiES IN RAIH AND NEAR ZERO IN FOG.

JUaN DE FuUCa STRAIT

SMALL CRAFT WARKNING,

WINDS WESTERLY 10 TG 20 KNOTE SHIFTING TO EASTERLY 10 TQ 20
QVERNIGHT AND IHCREASING TO 20 TO 20 KNOTS FRIDAY AFTERNOON. MOSTLY
CLOURY TONIGHT. CLOUDY FRIDAY WITH RRIN IN THE AFTERNCOH.
VIEIBILITIES 2 T 4 MILES IN RAIN AND NEAR ZERO IN FOG.

WEST COAST YANCOUVYER ISLAND.

GALE WARNING ISSUED.

WINDS SOUTHEAST 10 TO 20 KNOTS TONIGHT INCREMSING TG 20 TO 40
FREIDARY AFTERNGON. MGSTLY CLOQUDY TONIGHT. CLOUDY FRIDAY WITH RAIN
BEGINNING NEAR NOON. YISIRILITIES 2 TO 4 MILES IN PRECIPITATIGN
AND NEAR ZERQO IN FOG.

JOHNETARE STRAIT
QUEEN CHARLOTTE STRAIT

GHLE WARNING ISSUED.

WINDS SOUTHEAST 10 TO 20 KNOTS. WINDS INCREASING SOUTHEAST. 25 TO
35 BY.ERIDAY AFTERNOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RAIN BEGINNING IN THE AFTERNGON. YI1SIRILITIES LOWERING TCQ 2 TO 4
MILES IN RAIN aND NEAR ZERC IN FOG.
‘QUEEN CHARLOTTE SOUND

HECATE STRAIT

DIKON ENTRANCE

GALE WARNING CONTINUED. ,

WINDS YARIABLE 5 TO 15 KNOTS RISIHG AT TIMES TO SOUTH 2. WINDS
INCREASING TO SOUTHEAST 15 TO 25 OVERNIGHT AND TQ_.SGUTHEAST 30 TO
35 KHOTS BY FRIDAY AFTERNOON. MOSTLY CLOUDY TONIGHT. CLQUDY FRIDAY
WITH RATN BEGINNING NEAR NOON. VISIRILITIES REDUCED TO 2 TQ 4 MILES
IN RAIN AND NEAR ZERO IN FOG. A

WEST COAST UHARLOTTES.

GRLE WARNING. CONTINUED. : .

WIKDS SOUTHWEST 10 TO 15 KNGTS BECOMING SCGUTHEAST 10 TG 25 KNAOTS
OVERNIGHT AND INCREASING TO SOUTHEAST 30 _TO 33 KHOTS FRIGAY

AFTERHOON. MOSTLY CLOUDY TONIGHT. £LOQUDY FRIDAY WITH RAIN BEGINNIHG
IN THE TMORNING. VISIBILITIES 2 TO 4 MILES IN RAIN aAND NEAR ZERC

IN FOG.

-END PART 1



PGM:MSCHK ——-- CIRCUIT: 220 TIME RCVD: 1492

FPCN20 CWVR 120215

PART 2 OF._2 e ' .

MARINE FDRECQQTS FGP B C CUQSTQL NATERQ ISSUED BY EN?IRONMEHT
a CANADB AT .15PM PDT THURSDAY 11 OCTORER 1984

MAaRINE QREQ FORECASTS vaLID UNTIL 8 PM FRIDAY,.

R 3 .nl. .

H

EQUIE -
. GALE WARNING CGNTINUED.
o WINDS SQUTHERLY 10 TO 2C KNOTS INCREASIKRG TO 1S TO 25 OVERKIGHT.
) } WINDS INCREASING TO SOUTHERST 30 TG 40 KNOTS FRIDAY AFTERNGON.

MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY. WITH ‘RAIN BEGINNING IH THE
MORNIMNG. VISIBILITIES 2 TO 4 MILES IN SHCWERS AND NEAR ZERO IN FOG.

EXFPLORER -

GALE WARNING CONTINUED.

WINDS SOUTHWEST 15 TO 25 KNOTS INCREASING TO SOUTH TO SOUTHWEST
25 TO 35 OVERNIGHT AND RISING AT TIMES TO 40 FRIDAY AFTERNOOH.
MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RATN IN THE MCRNING.
VISIBILITIES 2 TO 4 MILES IN RAIN AND NEAR ZERO IN FOG,

——

FURTHER OUTLOOK FOR 24 HOURS REYZND € PM FRIDAY.

SOUTH COAST...FRESH TO STRONG SOQUTHWEST WINDES EXCEPT WESTERLY IN
JUAN DE FUCH.

HORTH COAST...STRONG TO GALE SOUTHUWESTERLY.

CFFESHORE. ..STRONG TO GARLE FORCE WEET TO SCOUTHUWEST WINDS,

END

SYNOPSIS

¢ A WEAK RIDGE OF HIGH P§E§SHRE WILL MOVE OHTO THE COAST TORIGHT.

! ANOTHER! PACIFIC FRONTAL URVE\HEQR S5H 1351 WILL. CONTINUE EASTWARD
TG REACH VANCOUYER ISLAND FRIDAY AFTERNOCON. NODERATE TG FRESH
WINDS OVER MOST WATERS TONIGHT WILL GRADUALLY INCREASE AHEAD OF
THE HNEXT WRYE. SOUTHERLY GALES WILL DEVELOP OYER THE OFFSHORE -
AREAS BY FRIDAY MORNING AND WILL SPREAD TO ALL COASTAL WATERS

BY FRIDAY AFTERNOON EXCEPYT FOR JURH DE FUCA STRAIT. JUAN DE FUCA
WINMDE WILL BE MODERRTE TO FRESH WEESTERLY aAHEAD OF THE RIDGE

AND WILL SHIFT 70 EASTERLY OVERNIGHT AND RISE TO STRONG EASTERLY
E& FRIDAY QFTERNUGN
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FPCN20 CWVR 120630 aAMD

PART  OF 2 -
REVISED MARINE FORECASTS FOR B.C. COASTAL WATERS ISSUED BY
ENVIRONMENT CANADA AT 11.30PM PDT THURSDAY 11 OCTOBER 1324
MARINE AREA FORECASTS VYALID UNTIL 8 PM FRIDAY.

GEORGIA STRAIT

GALE WARNING CONTINUED.

WINDS SQUTHERST 10 TO 20 KNOTS RISING AT TIMES TQ 25.

WINDS INCREASING TQ SOUTHEAST 30 TG 46 KNOTS FRIDAY AFTERHNOCH.
MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH RAIN IN THE AFTERNOON,
VYISIBILITIES AT TIMES 1 TO 4 MILES IN RAIN AND MIET,

JUAN DE FUCA STRAIT
GALE WARHNING ISCSUED.
WINDS EASTERLY 10 TGO 20 KNOTE INCREASING TO 20 TG 3¢ FRIDAY MORHNIHNG.
WINDS INCREASING OVER ERSTERN AND WESTERN ERTRARCES AT TIMES TO
SOUTHEAST GALES 35 TO 406, WINDE SHIFTING TO WESTERLY 13 70 25
FRIDAY AFTERHOCOH. CLOUDY. RAIN BEGIHNNING EY FRIDAY AFTERHOON.
YISIBILITIES AT TIMES 1 TQO 4 IN RulIN ARHDL MIST. \

WEST COAST VANCOUVER ISLAND.
GALE WARHING UPGRADED TO STORM WARNING. ‘
WINDS SOUTHEAST 15 TO 25 KHOTS INGCREASING TO 49 TO 50 WHITH HIGHER
GUSTS FRIDAY MORNING. WIHDS BECOMING SOUTHWEST 25 TG 25 FRIDAY
AFTERNOON. MOSTLY CLQUDY TONIGHT. RAIN FRIDAY.
YISIBILITIES 1 TO 4 MILES IN RAIN AND MIST.
- JOHNSTOHE STRAIT

GUEEN CHARLOTTE: STRAIT )
GALE WARNING UPGRADED TO STORM WARNING.
WINDS SOUTHERST 15 TO 25 KHOTS., WINDS INCREASING SCGUTHEAST 25 TO0
S0 BY FRIDAY AFTERNCOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY WITH
RAIN BEGINNING IN THE MORNIHG. VISIBILITIES LOWERING TO 2 TO 4
MILES IN RAIN AND MIST.

END PART t |
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PGM:MSCHK —-— CIRCU(:_»: 220  TIME ROYD: 7112 |

FPCNZD CUVR 3206?0 QND

PART 2 OF 2 _ -
REVISED MARINE FORECASTS FOR B.C. COUASTAL WATERS ISSUED BY
ENVIRONMENT CANADA AT 11.320PM PDT THURSDAY 11 OCTOBER 19847
MARINE AREA FORECASTS VALID UNTIL 2 PM FRIDAY. =

UEEN CHQRLDTTE QOUND
HECATE STRAIT
DIXON ENTRANCE
GALE WARNIHNG UPGRADED TGO STORN WARNING,
WINDS VYARIABLE S TO 15 KNOTS RISING AT TIMES TO qGUTH 20. WINDS
INCREASING. TO SOUTHEAST 25 TC0 35.0VERNIGHT AMD TO SOUTHEAST 40 TO
S35 KNOTS BY FRIDAY AFTERNOON. MOSTLY CLOUDY TONIGHT. CLOUDY FRIDAY
WITH RAIN BEGINNING NEAR NOON. YISIBILITIES REDUCED TO 2 TO 4 MILES
IN RAIN AND HEAR ZERO IN FOG&,

WEST COAST CHARLOTTES.

GALE WARNING UPGRADED TO STORM WARNIKNG.

WINDS SOQOUTHEAST 15 TO 25 KNHOTS INCREASING TO 25 YO 35 QVERNIGHT

AND 40 TO 353 FRIDAY MORNING. WINDS SHIFTING TO SCUTHWEST 35 FRIDAY
AFTERNOON., MOSTLY CLOUDY TONIGHTY. CLOUDY FRIDAY WITH RAIN BEGINNING
IN THE MORNING. VYISIRILITIES 1 TO 4 MILES IN RAIN AND MIST.

REMAINDER FORECASTS UNCHRNGED FRdh FPM ISSUE.

ERD .

REVISED SYNOPSIS .. . _ __

A LOW PRESSURE CENTRE OF 980 MILLIBQRS NEAR 47N 14240 AT SPH
WILL DEEPEN TO 970 MILLIBARS AND MOVE TO NEAR 50N 1374 BY SAM
FRIDAY. AN ASSOCIATED FRONTAL SYSTEM WILL MOVE TO THE COAST
FRIDAY MORMING AND INLAND LATE FRIDAY. WIHDS ARE EXPECTED TO
INCREASE TO GALE TO STORM FORCE SOUTHEASTERLIES AHEAD OF THE
FRONT.AND ABATE TO STRONG TO GALE FORCE WESTERLIES BEHIND THE

.DISTURBANCE.
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Appendix 10,

Report of P. Haering
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MEMGRANDUM/NOTE DE SERVICE

TO PAEM CONFIDENTIAL
A

our filesnotre reference
8001-132/V7
FROM PAEMM

DE vour file/netre reference

date NOVEMBER 15,1984
- :

subject—— FORECAST INVESTIGATION OF OCTOBER i2, 1984 STORM.
obijet .

-

1. ATTACHED 18 THE REPORT PERTAINING TQ THE ABOVE FORECAST INVESTIGATION
AS WELL AS A FEW ATTACHMENTS RELATING TO THE REPORT.

2. ATTACHMENTS .
UARIOUS SATELLITE PICTURES ‘
PROGNOSTIC DISCUSSIONS BY MR. HOLMES
PLAUSIBLE HISTORY OF EVENT
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FORECAST INVESTIGATION

A STORM WHICH INTENSIFIED QUICKLY SOME 300 MILES TO THE
WEST OF CAPE SCOTT DURING THE EVENING OF THURSDAY, OCTOBER 11,
1984 AND THE EARLY MORNING OF FRIDAY, OCTOBER 12, 13584 BROUGHT
STORM FORCE WINDS TO MDST B.C. COASTAL AREAS ON FRIDAY. THIS STORM
RESULTED IN THE LOSS OF SEVERAL FISHING BOATS OFF THE NORTHERN
TIP OF UANCOUVER ISLAND AND MORE IMPORTANTLY, FIVE F 1 SHERMEN

LOST THEIR LIVES DURING THE STORM.

2. SURFACE ANALYSES

2.1 FROM 101800Z TO 1112002 THE PRESSURE PATTERN ASSOCIATED
‘TH THE SYSTEM WAS POORLY DEFINED NEAR ITS CENTRE. AT 1106002
“wOME LATE SHIP DATA WAS NOT ANALYSED AND ON THE 1112002 CHART
THE ONE PIECE OF DATA FROM BUOY 6659 (DRIFTER) WAS REJECTED. THE
REPORTED DATA OF 1004.9 MBS APPEARS TO HAVE BEEN CORRECT AND
CONSISTENT WITH THE PRESSURE BEHAVIOR OF THE REPORTS FROM THIS
BUOY DURING THE PREVIOUS 24 HOURS. FROM 1118007 TO 121200Z THE
PRESSURE PATTERN SURROUNDING THE SYSTEM WAS RELATIVELY WELL DEFINED
ALTHOUGH THE CENTRAL PRESSURE VALUE IS NOT KNOWN. THE CENTRAL PRESSURE
VALUES MaY WELL HAVE BEEN LOWER THAN ANALYSED.
2.2 THE FRONTAL ANALYSES FROM 101800Z TO 121200Z ASSOCIATED WITH
THIS SYSTEM WERE INCONSISTENT DURING THE FIRST HALF OF THE PERIOD.
2.3 THE BEHAVIOR OF THE REPORTED PRESSURE AT BUOY 6659 BETWEEN
1100192 AND 110401Z (DROP OF 5.3 MBS) SUGGESTS A TIGHT PROBABLY
sMall PRESSURE SYSTEM. :

3. UPPER AIR ANALYSES

3.1 UNTIL 111200Z ONLY CANADIAN AND ALASKA DATA WAS AVAILABLE
FROM THE REGULAR UPPER AIR REPORTS.
1.2 AIRCRAFT REPORTS INDICATED THAT A VERY STRONG WIND FLOW
WAS ASSOCIATED WITH THIS SYSTEM. AIRCRAFT REPORTS OF 140-
170 KNOTS CONFIRMED THE INTENSITY OF THE JET STREAM.
: 3.4 FROM THE DATA AVAILABLE IT WAS NOT POSSIBLE TO IDENTIFY
— TWO DISTINCT WIND MAXIMA. HOWEVER, THE DISTORTION IN
THE SATELLITE IMAGERY NORTH OF 45N WAS ASSOCIATED WITH .
THE WIND MAXIMUM THAT WAS MOVING RAPIDLY EASTHWARD.
3.5 THE TUXN DATA SUPPQRTED THE CMC THICKNESS ANALYSES.



4.1 36 HOUR COMPUTER PROGNOSES BASED ON 110000Z DATA-VALID 121200Z

DEPTH POSITION
CMC 977MBS 52N 132K
LFM 2983MBS SiN 141W
U.s. o984MBS 52N 140K
PWC (SUBJ) 97atMBS . SIN 141K
ACTUAL 950MBS (EST) SON 134K

4.2 24 HOUR COMPUTER PROGNOSES BASED ON 111200Z DATA-VALID 121200Z

DEPTH ' ' POSITION

CMC : 287MBS S3N 141K
LFM o982MBS 53N 141k
U.s. SatMBS SON 140W
PWC (SUBJ) 288MBS 53N 141K
ACTUAL 950MBS (EST) SON 134K

4.3 12 HOUR COMPUTER PROGNOSES BASED ON 120000Z DATA-VALID 121200Z

DEPTH POSITION
CMC 986MBS 52N 139KW
LFM 993MBS 50N 134K
u.s. 285MBS 52N 137KW

PWC (SUBJ) NQO PROGNOSES FOR THIS TIME PERIOD (12 HOURS)

- ACTUAL 950MBS (EST) SON 134K

4.4 24 HOUR COMPUTER PROGNOSES BASED ON 120000Z DATA-VALID 130000Z

-

DEPTH POSITION
cMC 972MBS SSN 135W
LFM 988MBS 57N 137K
u.s. 977MBS 57N 135W
PWC (SUBJ)  966MBS 57N 135W
ACTUAL 960MBS (EST) . s2N 132U

4;5 OF NOTE ALSO 1S THE CMC 48 HOUR PROGNOSES BASED ON DATA FROM
101200Z. THIS PROGNOSES FORECAST A LOW OF 876 MBS AT 53N 133W
FOR 121200Z WHEN THE ACTUAL DEPTH WAS 950MBS (EST) AT 30N

134,
THE DEVELOPMENT OF THIS SYSTEM AS AS FOLLOWS;
INITIAL ANALYSIS 998MBS 40N 180W (EST)
' 993MBS 39N 180W (CMC HAND)
12 HOUR PROGNQOSIS 994MBS 43N 165W
24 HOUR PROGNQSIS 989MBS 45N 150U
36 HOUR PROGNOSIS ag8&MBS 48N 140K

4Q unliR PROABRNNASTS a76MBS S3aN 133



5. SELECTION OF CORRECT COMPUTER .PROGNOSES

e b e e e e

FROM THE DATA IN SECTION 4 IT APPEARS THAT;

5.1

THE PROGNOSTICIAN RESPONSIBLE FOR THE 36 HOUR PROGNOSES
SELECTED THE CMC INDICATIONS FOR DEPTH AND THE LFM POSITION.
ALSO THE LOW WAS INTENSIFIED SOMEWHAT.

THE FROGNOSTICIAN RESPONSIBLE FOR THE 24 HOUR PROGNOSIS
BASICALLY USED THE CMC GUIDANCE. THE LFM BY THIS TIME

SHOWED & MORE INTENSE CENTRAL PRESSURE THAN THE CMC.

THE PROGNQOSTICIAN RESPONSIBLE FOR THE 24 HOUR PROGNOSIS
VALID AT 130000Z BASICALLY ACCEPTED THE TREND OF THE

CMC AND U.S. SPECTRAL PROGNOSES AND KEPT THE SYSTEM A LITTLE
MORE INTENSE (IE. DID NOT FILL IT AS QUICKLY)

6. SATELLITE IMPLICATIONS AND INTERPRETATIONS

6.1 AS

THE SYSTEM BECAME VISIBLE ON THE SATELLITE IMAGERY

(150~160W) (NEAR 110000Z) THE FOLLOWING CHARACTERISTICS WERE OBSERVED:

6.11
6.12
6.13
6.14
6.2 AS
6.21

.
6.23
2

3

A LARGE 1LL-DEFINED CLOUD MASS

RELATIVELY WARM CLOUD TOF TEMPERATURES (AS COMPARED TO

THOSE WITH THE PREVIOUS SYSTEM, NOW LOCATED ALONG THE
B.C.-CALIFORNIA COAST.

NOQ CIRCULATION PATTERN WAS VISIBLE AT HIGH LEVELS (IE. CIRRUS
LEVEL.

NO CIRCULATION PATTERN WAS VISIBLE AT LOW LEVELS (I1E. LOW CLOUD
FIELDS.

THE SYSTEM MOVED TO 1S50-140W (ABOUT 111200Z) THE FOLLOWING
CHARACTERISTICS WERE NOTED;

TWO MOISTURE BOUNDARIES ON THE MOISTURE CHANNEL

COLDER CLOUD TOPS TO THE SOUTH OF THE SYSTEM’S CENTRE

THE COLDER CLOUD TOPS APPEAR TO BE CONVECTIVE

NO CLEAR FRONTAL STRUCTURE IS EVIDENT

THE SYSTEM MOVED TO 140-130W (ABOUT 1206002) THE FOLLOWING
CHARACTERISTICS WERE NOTED;

THE INTENSE WIND MAXIMUM HAS MOVED RAPIDLY EASTHARD

SOME STRUCTURE IS NOW EVIDENT IN THE HIGH LEVEL CIRCULATION
SOME STRUCTURE IS EVIDENT IN THE LOW CLOUDS _

AT 120101Z ON THE VISIBLE IMAGERY A LARGE CIRCULAR CONVECTIVE
COMPLEX IS EVIDENT AT 45N 134K

THE SYSTEM MOVED TO 130K AND THE COAST (ABOUT 121800Z)

THE FOLLOWING CHARACTERISTICS WERE NOTED;

THE UPPER CIRCULATION IS LIKE THAT OF A DEEP,DEVELOPED
MID-LATITUDE STORM WITH AN ESTIMATED DEPTH LOWER THAN 960 MBS
THE LOW LEVEL CLOUDS NOW INDICATE A DESTINCT BOUNDARY

THE COLD AIR WHICH WAS WELL TO THE WEST OF THE SYSTEM IS

NOW MOVING EASTWARD TO THE SOUTH OF THE MAIN STORM CENTRE



WARNINGS 1SSUED AND DISCUSSIONS INITIATED

7.1 GALE WARNINGS FOR THE NORTHERN COASTAL AREAS WERE
nCONTINUED® ON THE S A.M. FORECAST ON OCTOBER 11,1384.

7.2 GALE WARNINGS WERE EXTENDED TO THE ALL SOUTH COAST WATERS
EXCEPT JUAN DE FUCA STRAIT AT 7 P.M. OCTOBER 11, 1984.

THIS WARNING IMPLIES WINDS OF 30-40 KNOTS FOR THE WEST COAST
OF VANCOUVER ISLAND ON THE MORNING OF OCTOBER 12, 1384.

7.3 STORM WARNINGS WERE ISSUED FOR WEST COAST UANCOUWER 1SLAND,
QUEEN CHARLOTTE AND JOHNSTONE STRAITS AND ALL NORTH COAST
WATERS FOR WINDS OF 45-55 KNOTS WITH HIGHER GUSTS AT 11 P.M.
OF OCTOBER 11, 1984.

7.4 GALE WARNINGS WERE ISSUED FOR JUAN DE FUCA STRAIT AT 11:30
P.M. OCTOBER ‘11, 1984. '

7.5 PHONE CALLS WERE INITIATED WITH SEATTLE WEATHER OFFICE ON
THE NIGHT OF OCTOBER 10TH. ( NIGHT SHIFT OF OCTOBER 11TH).
THIS CALL DID NOT GIVE ANY ADDITIONAL INFORMATION.

7.6 & CALL WAS INITIATED TO VICTORIA W03 WITH REGARD TO
STRATUS PROBLEM FOR PAT BAY TERMINAL.

8. MESOSCALE AND LOCAL EFFECTS

8.1 IT IS QUITE PLAUSIBLE THAT THE STRUCTURE OF TROPICAL STORM
"QGDEN® WAS MAINTAINED FOR A LONGER TIME THAN INDICATED an
THE ANALYSES.

2.2 THE LARGE AREA OF CONVECTION ASSOCIATED WITH THIS SYSTEM AND

._  VISIBLE ON THE SATELLITE IMAGERY TO THE SOUTH OF THE SYSTEMS

CENTRE 1S UNUSUAL. :

©.3 THE EFFECT OF THE COAST RANGE ON SUCH A& SYSTEM IS NOT CLEAR.

8.4 THE TRANSFORMATION OF A WARM CORE SYSTEM “HURRICANE, TROFPICAL
STORM) TO A COLD CORE MID-LATITUDE SYNCPTIC SYSTEM 1S NOT
FULLY UNDERSTOOD.

9. COMMENTS

SURFACE ANALYSES
1. ALTHOUGH THE ANALYSES WERE DIFFICULT BECAUSE OF LACK OF

SURFACE DATA UNTIL 131800Z NO ATTEMPT APPEARS TO HAVE BEEN
MADE TO OBTAIN A HISTORY OF THE PRESSURE SYSTEMS.
2. pATA WHICH APPEARS ACCURATE WAS REJECTED (BUOY DATA}.
2. LATE DATA WAS NOT USED TO REANALIZE THE 110600Z CHART.
4. IT 1S SUSPECTED THAT TROPICAL STORM “0OGDEN" RETARINED
ITS IDENTITY MUCH BEYOND THE TIME THAT THIS FEATURE HWAS
CARRIED ON THE SYNOPTIC CHARTS BOTH BY CMC AND PHC.
5. 1T APPEARS THAT FRONTAL STRUCTURES WERE FORCED ON
AN ANALYSIS WHEN IN EFFECT THERE WAS NO GO0OD EVIDENCE
THAT SUCH STRUCTURES EXISTED. THIS IN TURN CaN LEAD TO
ASSUMPTIONS ON SUBSEQUENT DEVELOPMENT WHICH MAaY IN FACT
BF ERRONEQUS (IE. NO COLD AIR PRESENT; WIND MAX CUTTING
ACROSS FRONT) .
6. IT 1S UNFORTUNATE THAT AES FOLICY 1S SUCH THAT THE -
~— AMERICAN PRODUCED PACIFI1C SURFACE ANALYSES ARE NOT MADE AVAILABLE
T0 THE PWC METEOROLOGISTS. THERE IS NO GUARANTEE THAT
gév/ﬂ THE DATA THAT REACHES PWC OR CHMC 1S UNIQUE AND IDENTICAL
" TO THAT USED IN THE U.S.



ATELLITE ANALYSES .

1. THE SATELLITE IMAGERY SUGGBESTE THAT THIS SYSTEM HAS

NOT THE usuaL MID-LATITUDE FKRONTAL SYSTEM,

2. THERE 1S SOME EVIDENCE THAT THE TROFICAL CHARACTERISTICS
OF “OGDEN" WERE MAINTAINED UNTIL 120000Z AFTER WHICH
EXPLOSIVE DEEPENING TOOK PLACE. '

3. THIS EVENT MAY WELL BE THE SIGNATURE FOR THE TRANSFORMATION
OF A WARM CORE SYSTEM TO a COLD CORE SYSTEM. IN THIS REGARD
A MR, HOLMES FROM THE SAN FRANCISCO. SATELLITE OFFICE SEEMS
TO HAVE PREDICTED THIS EVENT aS WELL AS ANYONE AND HIS
PROGNOSTIC DISCUSSIONS IMPLY A CERTAIN SIGNATURE FOR SUCH

AN EVENT .

COMPUTER PROGNOSES :
1. ALL COMPUTER PROGNOSES FAILED TO PREDICT THE EXPLOSIVE
DEEPENING OF THIS SYSTEM. _
. BOTH THE U.S. AND CMC SPECTRAL PROGNOSES PERFORMED
POORER AT SHORTER TIME PERIQODS ( THE CLOSER TO THE DEVELOPMENT
THE POORER THEY PERFORMED). THE LFM AT 48 HOURS WAS SO POOR
THAT LATER IT COULD ONLY GET BETTER. .
3. THE INTENSITY OF THE SYSTEM WAS MISSED BY MORE THAN 30MBS
FOR A 24 HOUR PROGNOSES AND ABOUT 20-25 MBS FOR. 36~48 HOUR
FPROGNQSES. T ' '

WARNINGS . .
1. THE WARNINGS AND FORECASTS WERE NOT WELL CO-ORDINATED ON <>

THE DAY SHIFT OF THE 11TH AND THE NIGHT SHIFT OF THE 12TH.

OF THE 11TH WERE POORLY WRITTEN: ALSO, THE 5 A.M. OF
.. OCTOBER 12TH MENTIONS ‘A 970MB LOW AT S1N 130W WHEN THE
062 SURFACE ANALYSES ALREADY SHOWED A CENTRE CF 964MBS
AT 49N 137, ' : a ' ﬂ :
2. THE LEAD TIME OF THE STORM WARNING WAS ABOUT 3 HOURS.
TECHNIQUES . ‘ o S
1. THE GEORGE TECHNIQUE FOR DEEPENING CF . STORMS WOULD HAVE
‘GIVEN ABOUT 20MBS DEEPENING .IN 24 HOURS OFF THE 1100Z,
11122 AND 1200Z CHARTS. THIS WOULD HAVE PRODUCED A LOW -
: OF ABOUT 960 MBS. . '
USE OF COMPUTER GUIDANCE _ :
1. THIS EVENT INDICATES THAT FORECASTERS ARE HEAVILY
INFLUENCED BY COMPUTER PROGNOSES.

DISSEMINATION OF FORECASTS AND WARNINGS
1. THE ONLY SIGNIFICANT DELAY OF ABOUT 1 HOUR CCCURRED
WHEN A MARINE WARNING WAS ISSUED AT 120530 JUST AFTER THE
RELEASE AFTER THE AMENDED FORECAST WHICH HAD ALSO BEEN
ISSUED AT 120630. A SIMILAR SITUATION OCCURRED AT 121215.
WHAT PROMPTED THE ISSUING OF THE STORM HARNING?
1. IT APPEARS THAT THE MOST IMPORTANT INFORMATION THAT
CAUSED THE STORM IWARNING TO BE ISSUED WAS THE DATA
FROM THE MOORED U.S. BUOYS LOCATED ABOUT 300 MILES OFF

THE B.C. COAST,.



RECOMMENDAT I ONS

1. THAT PHC EXFEND SOME RESOURCES TO INVESTIGATE THE
CHARACTERISTICS OF EXPLOSIVE DEVELOPMENT AND TRY TO RELATE

SUCH CHARACTERISTICS TO SATELLITE IMAGERY.
2. THAT MR. HOLMES FROM SN FRANCISCO BE APPROACHED IN ORDER
TQ DETERMINE IF INDEED THERE ARE CERTAIN SATELLITE SIGNATURES

THAT ALLOW FOR THE PREDICTION OF SUCH SYSTEMS 12-24 HOURS
IN ADVANCE OF THE EVENT.



Appendix 11.

Submission by M. Miyake
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GOVERNMENT OF CANADA  GOUVERNEMENT du CANADA

Fisheries and Oceans Péches et Océans

INSTITUTE OF OCEAN SCIENCES Vour i Vot riéren
P.O. BOX 6000 -
9860 WEST SAANICH ROAD . .
SIDNEY. BRITISH COLUMBIA Qurfile Notre reférence

CANADA VBL 4B2

Professor Paul LeBlond
Deptartment of Oceanography
University of British Columbia

Nov,15,1984

Dear Paul,

As I mentioned over the telephone the other day, I would
like to submit the following brief to the Commission you are
chairing for the Department of Environment. This submission
is made strictly as a single research scientist, not in any
way representing a government service. -

During September of this year I have been trying to
obtain wupper ocean information directly from the ships
operating off the west coast of Vancouver Island., They were
the Parisau, of the Ocean Science Survey of the Dept., of
Fisheries and Oceans, and the Tanu, the Fisheries patrol
vessel of the Fisheries management service.

These two ships, if it has not come to jyour attention
already, were operating off the west coast at the time of the
storm. The Tanu was located around the Brooks penisula. The
Parisau was also conducting a CTD survey and current meter
recovery and redeployment for the Tide and Current section
and Dr. Thompson's project off the southern tip of the Queen
Charlottes. ‘ .

As you know, there are only a few vessels that exceed a
hundred feet in the west coast of Canada and all of them
belong to the Canadian government services. I would 1like to
call your attention to the fact that these vessels may have
meteorological sensors that can measure some relevant
parameters of the weather, but their information rarely gets
through communication channels into the hands of the AES and
much less to the forecasting activities.

The reason for the difficulty is almost entirely
technological. It is essential that such ship information get
into the forecasting scheme. ' '

The up grading of the communication system is one of the
key activities needed., I believe the Pacifiec weather center
must have a computer capable of digesting up to date 1local
weather factors. Also required is a high resclution
forecasting model to be operated locally to make" now
casting". I believe inclusion of topography 1s an dimportant
element of such a forecasting model.

Also important is how to get such information into the
hands of the fishing community. Fisheries management
services has tried to upgrade the shortwave broadcasting
scheme so that the fishermen would have up to date
information of the fishing grounds. But this broadcasting
system has not been wused to broadcast meteorological
information in a routine manner.



i ,
During storm conditions every means to reach the

fisherman would, I think, be an important consideration,

Therefore, the communication method must be reexamined.

I have presented here some topics you may not have
considered ,hoping that you may look into some of them.

I hope your Commission will have a successful survey of
the situation and that the remedy recommended through your
Commission will make our West Coast maritime activity a much
safer one.

%;ncer ly yours,
_ e
o Mike Miyake



Appendix 12.

Submission by A. Bennett

Not received in time for submission of report.
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Submission from the Pacific Trollers
Association.



Pacific "\ P Trollers
Association

Dr. Paul Le Blond November 5, 1984
Chairman, Weather Reporting Inquiry

3555 Dunbar Street

Vancouver,B.C,

V63 2C4

Dear Dr. Le Blond ;

The Pacific Trollers Association is concerned and upset at the
recent tragic- logs of life from the fishing vessels "Miss Robyn"
and "Silver Triton" in the Brooks Bay - Cape Cook area. It
should be remembered that prior to this latest incident an earlier
storm in mid~April claimed three lives from the trawler "Cape
Blanco" in the region of Cape Scott and two additional lives
from American vessels that capsized in Queen Charlotte Sound.

Most people acknowledge that not one, but many factors, contribute
to an incident at sea, not the least of which can be misjudgement
by or inexperience on the part of the vessel operator. The
latest tragedy is no exception. Nevertheless, the P.T.A. holds
the view that had better weather information been available
at the time, the vessels and crew might not have been travelling
in the area at all - but rather might have found and taken
shelter earlier.

A number of weather information gathering or transmitting defic-
iencies can be identified that specifically relate to the Estevan
to Cape Scott area. This Association has brought attention to
these deficiencies through our participation in a number of
Maritime Safety Seminars sponsored by the Canadian Coast Guard.
We are pleased that some action has been taken as a result of
these representations, however more needs to be done.

At a Maritime Safety Seminar held September 28, 1982, our repre-
sentatives noted the following:

a) that the Nootka 1light station was located in-shore at the
mouth of Nootka Sound and of no benefit in determining
accurate offshore wind speeds and direction.

Suite 625 - 53960 No. 6 Road. Richmond, BC VBV 121 Phone: (604) 273-4213
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b) that the old loran "A" station at Spring Island was now
gone leaving a serious gap in local weather reporting.

c) that Cape Cook {(Solander Island) was a severe weather location
throughout the entire year and a "pinch" location which
all vessels transiting the coast both east and west must
get around. '

d) that the Lawn Pt. automatic wind speed indicator was inapprop-
riately located inshore and -useless in determining accurate
offshore wind speeds and direction.

e) that the light station at Kains Island (Quatsino Sound)
was situated somewhat inshore and often not an accurate
indicator of offshore wind speeds and direction.

f) that the same applied concerning the Cape Scott light station.
Keepers at both Cape Scott and Kains Island do supply "estimated
winds offshore™ which are included in the broadcast of
local weathers from Coast Guard Stations. This is appreciated
and of some help, but nevertheless only an "estimate” evaluated
from some distance, :

!

We are of the understanding that automatic wind speed indicators
have recently been installed and are shortly to become operational
on Solander Isiand and Sartine Island. These installations
will help, however a serious gap will continue to exist in assessing
accurate indications of offshore wind speeds between Estevan
Point and Solander Island. As previously noted, the o0ld Loran
"A" station at Spring Island which used to cover this area is
no more, We therefore recommend that an automatic wind speed
indicator be installed at Ferrer Point (Esperanza Inlet). Perhaps
the Lawn Point equipment could be moved there.

The P.T.A. recommends that Alert Bay Coast Guard Radio, broadcasting
through the Holberg periferal, supply the Solander Island and
Estevan Point local weathers on its broadcast of local weather
and continuous marine broadcast (C.M.B.) This would give vessels
travelling eastward from Cape Scott some indication of what
offshore conditions to expect in the Kyuquot to Nootka region.

Suite 625 - 5960 No. 6 Road. Richmond, B.C. VBV 1Z1 Phone: (604) 273-4213
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The effective reliable range of transmission of weather information
from Tofino Coast Guard Radio through the Eliza Dome periferal
in poor weather conditions ends mid-way between Kyuquot Reef
and Clerke Pt., (see attached map). The effective reliable range
of transmission of weather information from Alert Bay Coast
Guard Radio through the Holberg periferal under poor weather
conditions ends mid-way through Brooks Bay. Under good weather
conditions the transmissions from both Eliza Dome and Holberg
collide and thus become garbled and unreadable between Clerk
Pt. and Solander Island. Recent additions and improvements to
the M.0.T. V.H.F. network on the coast has not resolved this
local problem. The Brooks Peninsula headland (Cape Cook-Solander
Island) is a "pinch" location that -all vessels transiting the
outer coast of Vancouver Island must round. It is also a location
known for severe weather conditions. :

Transmission of weather infofmatiqn in this vicinity must be
clear and strongly received by vessels. We therefore recommend
that M.0.T. investigate the possibilities of transmitting the
C.M.B, from both Holberg and Eliza Dome periferals on separate
and distinct V.H.F. frequencies. The power output of both perifieral
transmitters should also be increased. :

We wish to bring your attention to the West Coast of the Queen
Charlotte Islands between Cape St. James and Langara Island. This
distance of 170 miles is entirely without any capability to
monitor local weather conditions. We therefore recommend that
Marble Island at the southern entrance to Skidigate Narrows
be seriously considered as a site for installation of an automatic
wind speed indicator. One particular advantage to this would
be to supply prior notice to vessels leaving Queen Charlotte
City as to what conditions to expect on the outer coast before
leaving the shelter of the Narrows,

Regarding the issuance of gale and storm warnings through Coast
Guard Stations, we recommend that station operators broadcast
such warnings to the fishing fleet as soon as 1is practically
possible after receiving information from A.E.S. In practical
terms this means broadcasting on 78A, 79A and all other V.H.F.

4
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frequencies known to be worked by the fishing fleet in the area;
outside the framework of the CMB, scheduled weather broadcasts
or recognized priority channels. While this approach may be
viewed as unorthodox or "outside channels" it would nevertheless
improve reaction time of the fishing fleet to approaching bad
weather.

Concerning the adequacy of air-sea rescue capability on the
coast, it has been the observation of many P.T.A. members that
Coast Guard lighthouse~tending helicopters (of the Bell 212,
Alouette and Jetranger types) are frequently on location ferrying
supplies, rotating lightkeeping personnel and families, and
transporting maintenance crews. These aircraft are by coincidence
frequently in the vicinity of a marine incident yet are not
equipped with even the most rudimentary lifesaving equipment
in a secondary role,

We therefore recommend in the strongest possible terms that
these aircraft be equipped where possible with liferafts capable
of being dropped to a vessel or persons in the water; marking
signals such as smoke flares; slings and/or winches to 1lift
or pull persons to shore, liferafts or other vessels. We are
not suggesting that these aircraft take on a new primary role
- that obviously is the job of fully equipped and manned DND
or Coast Guard air-sea rescue aircraft, Nevertheless, we do
see a very important secondary role for lighthouse tending
helicopters where it is practical to add lifesaving equipment.

This Association perceives a trend by government toward full
automation of what are now manned major lighthouse stations
on the coast. We protest this action by government and state
emphatically that the majority of major lighthouse stations
on the coast must continue to have a year round manned presence.
The value of light keeping personnel as coast watchers, dispensers
of emergency aid and sources of current and local knowledge
regarding actual and probable conditions can never be accurately
quantified because it is priceless. Countless occurrences have
been documented where lightkeepers have spotted vessels in distress,
resulting in timely rescues, Automated equipment will never
substitute in . this role and fishermen will react against any
attempts to do away with the manning of major light stations.

Suite 625 - 5960 No. 6 Road, Richmond, B.C. V6V 1Z1 Phene: (604) 273-4213
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In summation, the Pacific Trollers Association hopes this letter
will provide constructive input for needed improvements in coastal
weather reporting and rescue capability, This Association is
prepared to supply whatever additional ongoing information or
assistance may be required toward improving safety on the B.,C.
Coast. :

Yours truly,

Y 4

Alan H. Meadows
President

PACIFIC TROLLERS ASSOCIATION
cc:

Mr. Herb Buchanan, Director-General, Canadian Coast Guard

The Honourable Don Mazankowski, Minister of Transport

Mr. C. Wayne Shinners, Director-General, D.F.O.

The Honourable John Fraser, Minister of Fisheries & Oceans

Dr, D.R. Dawson, Regional Director, A.E.S.

The Honourable Suzanne Blais-Grénier, Minister of the Environment
Mr. Ron Rose, Vancouver Sun

Suite 625 - 5960 No. 6 Road, Richmond, B.C. V6V 1Z1 Phone: (604) 273-4213



7 A

| 1905 F,omna
o 2100,

.n._n..._.“wu Hill “ghashartie e,

mxﬁ‘nhl.@\“\..

TELANT

sar

e ' whiltilla Mta
B \ U \ O R

- o NB T o Mt Ashwaod
.ﬂ.w R T T - -
we o e

o iye - PiaderPk

o Gabawdi ks T LK
B Kadkadd |0 5 e i RECHEE
jala ahsish . =7 - . 7 - Maaquilia Pk
Lo 9m

let ;0 LT
(Ol Lo y2
a -

g

1k e e, ey )
P

-,

T

5 e
[}

Kaouk Mtn . FRugged Mt
295" . «6151 |

xonh\h..ot. ob
recenT sweident

Shownt 1w red

=

."_""_!.:.‘..':ﬁzy..fl;xhl_ﬂ)[_!;:}_mw_ﬁluah g

A

T L | s
' ' : . : fur orwer Eer.nyee ngts Cusia g
E . i . ) \ﬁ\\\\. n...




Appendix 14.

Submission from the Canadian Merchant Service Guild.



reanved

Canadian Merchant Service Guild Mov 13 1435

A NATIONAL ASSOCIATION OF

MASTERS - MATES - PILOTS - ENGINEERS AND OTHER MARINE OFFICERS

AFFILIATED WITH

T INTERNATIONAL MARITIME PILOTS ASSOCIATION CANADIAN LABOUR CONGRESS ‘ INTERNATIONAL TRANSPORT WORKERS FEDERATION
WESTERN OFFICE . NATIONAL OFFICE EASTERN OFFICE
230 WEST BROADWAY 1150 MORRISON DRIVE 3235 GRANBY AVENUE
VANCCUVER. B.C. VSY 1P7 OTTAWA, ONTARIO K2+ 859 MONTREAL. P.Q. HIN 2Z8
TELEPHONE 872.7811 TELEPHONE 829-9531 TELEPHONE 254-4571
TELEX 0455631 TELEX 0534780 ' TELEX 0582B754

Vancouver, B. C.,
9th November 1984.

Professor Paul LeBlond,
U.B.C. Chairman,

3555 Dunbar Street,
VANCOUVER, BR.C. V6S 2C4
Dear Professor LeBlond:

SUBJECT - INVESTIGATION OF THE MARINE STORM OF OCTOBER 12+th 1984

Not having the opportunity to review and analyse the Storm nor
procedures used to prepare and issue forecasts, our recommendations
will be based on past experience.

With regard to the Storm itself, it seems that most of the vessels
were already in trouble or had sunk before a revised warning came
out. This we learned in discussion with some of the fishermen
involved. .

I have personally experieniced this situation a number of times
myself where the forecast was for winds of 15-25 and suddenly
you find yourself in winds of” 45-50 and in two cases over 80,
with no warning and some time later a revised forecast or wind
warning comes out.

For early warning we recommend replacement of the Weather Ships
or provide a suitable equivalent.

LOCAL WEATHERS

Many of the Lighthouse Stations such as Cape Scott, Kains Island
and Nootka are of little value for local wind velocities and
directions because of the position of their equipment. The
wind velocity recording at Cape Scott is usually anywhere from
10 to 40 knots lower than actually experienced at sea. The
estimated winds and wave heights are not very accurate and of
course are not available after dark.
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Professor Paul LeBlond, A 9th November 1984.

This is also true of Kains Island and Nootka and many times
these two Stations will have outflow winds and the weather

2 miles at sea will be considerably different. This is true
to a lessor extent of Lennard, Amphitrite and Beale, while
Estevan and Carmanah are more reliable in velocities. It is
a fact that the wind velocities are higher across the sea and
none of the Stations have equipment for determining wave and
sea heights.

In fact between Estevan and Cape Scott, the most reliable reports
came from Spring Island which of course has been shut down.

We recommend the use of weather buoys off the Coast for local
weathers.

We are concerned with the length of time between the actual
time the Station Keeper records the weather until the time he
communicates this to the collecting Station and they in turn
transmit this to ships. We think that the total elapsed time
could be considerable so we think the actual time the Station
Keeper takes the weather should be stated in the broadcast.

We feel that the local weathers should be collected and
transmitted more times than they are now and we wonder at the
reliability of Rose Spit and Lawn Point when we often hear that
they are "not available”. - '

We think that the continuous tapes should be up-dated more often
and as soon as possible after collection and that these tapes
should be broadcast over a wider area, many areas are not covered.
This would provide better vovage planning for Tugs and Fishing
Vessels which often travel at 10 knots and so cover considerable
distances between updates and forecasts.

SUMMARY OF RECOMMENDATION

1. Replace Weather Ships or provide a suitable equivalent.

2. Weather buoys along the Coast at strategic positions
to provide wind force and direction, sea and wave height
and directions, water and air temperature, current direction
and velocity. . ' '

3. Broadcast the actual time the local weather is taken by
the Station Keeper.



Professor Paul ILeBlond, 9th November 1984,

4. Collect and transmit local weathers more times than they
are now and immediately broadcast wind warning if wind
velocity rises more than 10 knots over the forecast high.

5. Update continuous tapes more often and broadcast next
update times. -

6. Increase the area coverage of the tapes so that better
voyage planning can be adchieved. :

7. Upgrade Rose Spit and Lawn Point to ensure reliability.
5 /’]. ‘

Respectfully submitted. /!- T ’ ,7 .
w AGhS S
Gri orris,

Capt. fiths S. r
CANADIAN MERCHANT SERVICE GUILD,
Western Branch.

GSM:b

c.c. Archie Kario.
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Submission from the U,F.A.W.U,
(United Fishermen And Allied Workers' Union).



FRESDENT: J. H. NICHOL + SECRETARY-TREASURER: GEORGE HEWISON « BUSINESS AGENT: WILLIAM PROCOPATION

ALLIED WORKERS8' URNIORI ~

- L . Tt 1N Lo 7.;:. . . o N ¥ - -
R e il M PL S DLt SRR NV Sk T et L L Rt Bl v i et T

— PR . R ‘b " [
JAAAAAA&\.&_AAA.&.AAJA..A_AAA;L‘S,}.).\-]\I

. N L ., R Y WY A Y

HEADQUARTERS: THE FISHERMEN'S HALL, 138 EAST CORDOVA STREET, VANCOUVER, B.C. VBA 1K9
“tooecanit 684-3264

November 14, 1984

Honourable John Fraser

Minister of Fisheries & Oceans

House of Commons . , .
Ottawa, Ontario o -

Kla 0Ae

Dear Mr, Fraser, .
The last meeting of our safety committee dealt with the

west coast storms of April 15, 1984 (3 fishermen's lives lost)

and of October 1llth and 12th, 1984 (5 fishermen's lives lost

as well as 7 fishing vessels). Our conclusions were that

deficiences in A,E.S. weather forecasting as well as lack of e

adequate rescue facilities were reasons for the loss of 1life.

The consensus was that if up-to-date technology were: used to

upgrade both services, such incidents need not happen. We,

therefore, call for an inquiry under the Public Inguiries Act

into the A.E.S. weather forecasting on the Pacific Coast, a

responsibility of Environment Canada as well as S.A.R, marine

capability on the west coast, a responsibility of Transport

Canada and D.N.D. Our experience with previous internal

inquiries into these matters has been that not much positive

improvement takes place.

The Honourable Suzanne. Blais-Grenier, Minister of Environment,
has asked Paul LeBlonde, U.B.C. oceanographer, to conduct an
investigation into the storm of October 11th and 12th. Notwith-
standing our call for a full public inquiry, we are cooperating
with him, hoping that the result will be a more trustworthy
west coast weather service. Enclosed are recommendstions that
we have submitted to him.

The Minister of Transport has promised an inquiry into
the October disaster, We know that Marine Casualty Investigations
of Transport Canada provides a routine report of all incidents
involving loss of life and ships in Canadian waters. If this
is all the Minister intends, we are highly unsatisfied

Lol /2
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John Fraser

In our experience, what happens is that the Western
Regional personnel do the report and send it to Ottawa From
where it finally becomes available. Fishermen who cooperate
in the compilation of the report, are forbidden to get the
original from the Western Region., The report from Ottawa is
usually very concise and very seldom does it contain detailed
recommendations to correct the causes of the incident. In
any case, we suggest that you contact Captain B.C. Thorn,
Chief Marine Casualty Investigations, 9th floor, .Tower A,
Place de Ville, Ottawa for the reports on . the Hurricane I
{(C.A. Casey, owner, presumed drowned), Miss Robyn (crew:

R. Cowlan and R. Malczewski lost at sea), Silver Triton

(crew: J. Cartwright, T, Szezuka lost.at.sea) as well as for
the abandoned fishing vessels Producer, Invercan IV, Scallywag
and Lady Val II whose crews were rescued. '

The B.C. Coroner's office will no doubt conduct an ingquest
into the deaths of Casey, Cowlan, Malczewski, Cartwright and
Szezuka, The findings will most likely contain pertinent
recommendations for the prevention of future incidents. However,
application of Coroner's findings by the federal departments
involved seldom takes place.

No doubt, you will agree that our call for a thorough
investigation under the Federal Public Ingquiries Act is a
valid one, Positive results from internal inquiries and
Coroner's inguests have not been satisfactory in the past and
we ‘have no reason to believe that the investigations into the
October disaster, underway at present, will be any different.

Copies of this letter will be sent to the Ministers of
Transport, Environment and Defence as well as the Minister of
Science & Technology. Our hope is that you would convene
your colleagues for a meeting that would arrive at forthright
positive action to upgrade the west coast weather service and
the 5.A.R. marine capability.

Sincerely yours,

UNITED FISHERMEN AND ALLIED WORKERS' UNION

JA#(:Zb7L;?L/2/Q§AZ;%4§

Archie Kaario,
Standing Committee on
Navigational Aids &
Safety at Sea '

AK/pm

encl,

cc: Jim Fulton
Paul LeBlonde
Griff Merris
Mr., Slaught
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HEADQUARTERS: THE FISHERMEN'S HALL. 138 EAST CORDOVA STREET, VANCQUVER, B8.C. VBA K9
iSiebkignt 684-3264

October 24, 1984

PROPOSAL TO UPGRADE A.E,S. WEATHER FORECASTING

A.  Cloud tracking radar to be located at:
1.) Langara or Masset DND Base.
2.) Cape St, James.
3.,) Cape Scott.
4.) Amphitrite or Tofino.
5.} Cape Beale.
— 6.) Cape Flattery.
B. More automated weather buoys.
avd
c. Land based automatic wind,.barometric indicators

at Solander Island (Cape Cook) and Triangle
Island on site of the discontinued light house.
Both to be continuously monitored by Cape Scott
Station.

D. Recommission weather ships.

All above necessary to back up satellite system
and information available from ships of opportunity
and aircraft to aveoid incidents such as occurred on
April 15th/October 11lth & 12th, 1984, where weather
information did not give indication of the sudden storms
which resulted in loss of life.

Submitted by: U.F.A.W.U. Standing Committee
on Navigational Aids & Safety
at Sea '
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"TO0 LATE 70 RETURN:

FISHERMEN AND WEATHER WARNINGS

ON CANADA'S WEST COAST"™

8Y

Joséph Scanlon and Angela Prawzick

with Jonathan Whitten and Suzanne Cotesr
Emergency Communications Research Unit,
Carleton University.,

Ottawa.

Prepared for:
Atmospheric Environment
Services

Vancouver.



PART 1I:

THE SYSTEM



Late on October 11, 1984, the Atmospheric Environment
Services (AES) of Environment Canada issued a storm warning for
certain Pacific waters off British Columbia's west coast. The
warning was more than justified for it was closely followed by a
storm so severe that seven fishing véssels foundered, five
fishermen Llost their Lives.

As soon as tﬁe warning decision was made, the elaborate
warning system set up by AES and the Canadian Coast Guard went
into place. The warning was pumped out over marine distress
channels and over working <channels used by ocean traffip and
Coast Guard itself.,

Unfortunately, the warning was not issued over 78A VHF radio
channel most commonly used by fishermen . ands for that reason, it
was not always quickly heard., That may not have mattered. There
is substantial évidence it was already too late. Most of the
fishermen who Llater died or got into trouble had committed
themselves., They were either already in trouble or the weather
had deteriorated before the warning to the point they could no
longer turn backa |

But the real problem with weather warnings on the west coast
is not with uhat happened specifically on October 11-12. It's
with a system which the whole structure of the west coast
fisheriess, especially a salmon fishery which encourages fishermen
to take risks. Any 1improvement in the system must involve not
just a change in the way warnings are {ssued. It must involve a
new approach to fisheries decision making on the west coast.

This report starts, therefore, not by reviewing the weather



system Sut by examining the way fisheries decisions are made. It
then examines how the weather system works both at normal times
and during gales and storms. Next it makes.some recommendations.
Finally», it examines how the system worked for the October 10-11
fishery and for the October 11-12 storm to see if the proposed
changes would have altered what happened.

Essentially the recommendations call for two things:

1. For a closer relationship between Fisheries and Oceans.,

AES and the Canadian (Coast Guard: and

2. For an adjustment in the warning system to make it fit

the actual communications networks.

This report was prepared by the Emergency Communiﬁations
Research Unit (ECRU) at Carleton University in Ottawa fqr the
inquiry - appointed by the Minister of the Environment. It was
done under contract with AES, The statements in it are entirely

the opinions of the authors.



Eisheries

The salmon population on the west coast in monitored
contingalty by the federal department of Fisheries and Oceans.
This 4is done to ensure that sufficient salmon reach inshore
spawning grounds each vyear to guarantee the future of the
fishery.

When a particular type of salmqn has moved inshore in
sufficient numbers in a particular area. Fishgrieg and QOceans
décide that that area can be opened for fishermen. A statement
is prepared announcing just that.

In recent years, in the —case of salmon, most such
announcements involve soecific Llimited areas in protected coastal
waters., These “areas are usually openéd for a specific time-
period and are monitored by Fisheries and Oceans vessels while
they are open.,

Once a decision to open 1is made, Fisheries and Oceans
communicates it to the industry in various ways. Notices are
posted in various locations including post offices. Telexes are
sent to the major packing companies. The information s
broadcast over the marine radio channel wused by Fisheries,
channel 78A VHF and the information is put on a recording uh%ch
can be reached by a 24-hour phone,

One way or another = the grapevine-is very efficient -
fishermen learn about ite They then set out for the area in
question,

Atthough fishermen try toe anticipate any such announcement



(they try to scan fisheries radio traffic so they can guess
future decisions) they usually can act only when an annoﬁncement
is actually made. On hearing it, they must move immediafely f rom
where they are to the‘iocation.

Usually salmon fishing announcements are made 24 hours
before an actual fishery, sometimes it is less, That means most
fishing boats have Llittle choice but to go as soon as'tﬁey hear
the announcement., Any delay and they would miss the fishery.

The fact is so little lead time s inen: of course, is
understandable. It is not possible to open an area until
sufficient salmon have goOne spawn. After that. furfher delay
could mean most fish could be gone.

The decision to open a fishery, incidentally, is made by
Fisheries and Oceans on its own, There is.no‘consultation with
any agency involved with the weather or ship safety. There is no
formal attempt to communicate it to agencies such as AES or the
Canadian Coast Guafd.

The announcement of a specific fishery is, therefore, an
independent decision by a federal government department.,
Fisheries and Oceans., It guarantees a number of fishermen‘wiLl
travel to a specific location and will be there for a

pre-determined time period.



Eishermen

Who are these fishermen?

Two types of fishermen are involved in the salmon fisheries.

There are the gill netters, small (six or seven metres) one
or two man boats. There are also the seiners (1 4 to 15 metres
as large as 20 metres) with a five or six man crew.

The gill netters fish by dragging a net behind them so fish
will be caught by the gills in the net, The seiners fish by
putting out a net in a <circle then using cable to close it
underneath (a purse seine), Fish are caught in the net as if it
were a basket: they are not trapped by the net itself,

GillL netters all carry some sort of radio equ{pment -
usually a €CB radio and a VHF. They wusually travel in packses
sometimes as many as 20 or 30 travelling together. Seineré are
tikely to be far better equipped. They wusually have (B, VHF
radics, sidebank and several scanners. Quite oftens, they fish
with "buddies" which means three, four, five or six of them will
travel in reasonably close company.

Both types of boats are driven by the same basic compulsion:
they make their Lliving by catching fish. When a fisheries 1is
opened both head from wherever they happeﬁ to be to that
location. They then wait for the opening time - a fishery is
copened from a specific hour to a specific hour - and start
fishing. When time runs out they stop.

Wwhen a fishery ends - and sometimes hefore if the catch is

not that good - most fishermen sell their catch to wvarious



packing boats and <cash bars on the fishing ground, This can
sometimes lead to line-~ups and as the various companies may not
be offering the same price. A few larger boats {(all seiners) may
decide to carry their catch to a purchaser elsewhere.

Once a fishery ends and the «catch has been sobds the
fishermen wusually try to move as quickly as possible to a
location at or neér the next fishery, Usually they either have
picked up some information (most of them use scanners to monitor
fisheries traffic) or some rumors about the next likely Llocation,
That information definitely affects what they do next.

What they do is also affected by the weather,

If it 1is apparent that weather <conditions are changing
(especially if they are becoming more severe) the fishermen will
attempt to move as quickly as possibite to avoid being trapped by
increasingly severe weather., They do not want to get trapped 1in
an area now closed. They mayr, in short, take immediate risks‘to
avoid long—-term economic CONSEQUENCES.

Not only that the direction 1in which they move may be
affected by the weather, If conditions are such that wind and
water will drive them north they will head in that direction.

What happens if there is a gale or, perhaps, storm warning
in effect?

If iit is a gale warning- fishermen will probably move
ANYyway. They know gale warnings are not uncommon on the west
coast and most of them are confident they can survive such

weather.,



If the gale warning suggests a gale will hit sometime in the
future they are even more Llikely to move. Staying increases the
changes of getting trapped. It is, in their views best to move
to beat the weather.

A storm warning is a different matter,

If a storm warning is issued, the fishermen will try. as
quickly as possible, to reach a safe harbor. If they already are
in protected waters they will stay there.

A storm 1is,s in a sense, just a gale which has become more
severe; for a storm starts (in terms of wind speed) where a gale
StopSa To a fishermens however the two are perceived as quite

different, Gales can be survived. Storms can not.



Commupications

While they are travelling fishermen monitor and talk to each
over either by (8B or sideband. Sometimes they do this by using
the main marine channel (78A). Sometimeé they use other marine
channels not otherwise occupied (channel 80).

Sometimes they and their buddies agree to use a specific VHF
channel for their own pfivate conversations,

No matter what channel they use for talking, most fishermen
keep one radio tuned to 78A because that is where they expect to
hear any further fisheries announcements, -

On occasion fishermen will also tune in to one of several
other channels. Tﬁey will go to the VHF channel where weather
information is issued (the channel number depends on location) or
- if problems develop - they will go to one of the distress
channels such as 21B VHF., (There are atso diétress channels on
sideband.)

While fishings, most fishermen are too involved to monitor
radio traffic over any channel except 78A», the key fisheries
channel. It is the channel which will tell them if any new
fisheries information is being given out; and it is the channel
which will be used for any pronouncements by fhe Fisherigs and
Oceans vessel at a specific fishery.,

When they leave a fishery, fishermen will probably check in
on two radio channels, They witl make a final check with the
Fisheries and Oceans vessels to hear the latest fisheries

information and to hear (from it) any current weather data. They



witl also <check the Continuous Marine Broadcast (CMB) which
includes weather. Fisheries are wusually in protected waters:
fishermen need to know the weather again now they are heading

back to open sea.



Weather

Weather information is available to fishermen in several
Ways.

First, marine forecasts are prepared by AES, passed on to
the Coast Guard and broadcast continually 24 hours a say. They
forn part of the Continuous Marine Broadcast (CMB) which is
available from all coast guard stations on the west coast.

These forecasts ~ they are anly part of the total
information on CMB - are updated three times each 24 hours. As
spon as an update is issued it is recorded onto a cassette at
each Coast Guard station and that casette is made part of the
total package put on the CMB,

Forecasts for each station <(this has been predetermined)
include weather data not just for the area around that station
but areas nearby. Boats travelling near the station can hear the
forecast which covers Wwhere they are, where they have been and,
more important, where they are going,

Coast Guard stations alse put out another type of weather
iﬁformation. At set times they broadcast information about
weather observations they have received froh nearby lighthouse
{(the two are not identical 1in form). Those observations are
broadcast at pre—-announced times.

Such broadcasts can. to some extent, be mislieading.

They are not the actual weather offshore at the time because
the <coast quard stations and lighthouses are onshore, often in

protected waters. They are also not up-to-date because they are



collected before they are broadcast sometimes several hours
before. They are also observations not forecasts. They contain
the weather at the time it was recorded not the weather as it
will be. A fishermen heading toward a coast guard stétion may be
hearing Llocal weather that is out-of-date, reflects protected
water rather than offsﬁore conditions and will have changed again
by the timé his boat nears the station.

Despite these limitations, most fishermen do monitor these
broadcasts: they are quite familiar with their (imitations.

Finally, fishermen acquire weather information through
informal channels. They talk to and listen to each other. They
Listen to broadcasts made by other vessels, (If a Fisheries and
Oceans vessel announces it has not been able to collect data for
an area the fishermen know the weather must be bad though not
necessarily why it is btad.,) They sometimes rédio ahead to ask
other vessels about conditi0ps in the direction they are heading.
(This, too, <can be misleading since conditions may have changed
by the time they get there.) They sometimes chat (usually over
CB) with lighthouse keepers and with Coast Guards, on an informal

basis.
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Warnipas

When there is a significant <change of weater expectations
be;ueen regular forecastss, AES and Coast Guard co-operate in
putting out special weather warnings. The system is the same for
both gales and storms.

First, AES notifies all Coast Guard stations affected (that
means all those who put out forecasts for an area) that a gale
Qarning or storm warning is being issued.

Next, the Coast Guard puts out those warnings in a series of
WaysS.

First, the Cdast Guard cuté in on the two major distress
channels =~ 2182 MHF and 21B  VHF - and. makes ' an urgent
announcement. The annocuncement - made simultaneously over both
distress c¢hannels = both announces the warning {(though in
abbreviated fashion) and announces that further information will
be broadcast immediately over two ofher channels ~ 2054 MHF and
over the appropriate VHF channel. (This <channel wvaries by
Loﬁation buts, at atl Llocationss, is the same channel over which
the Continuous Marine Broadcast including weather is being
transmitted.?

Second, after putting out the wurgent signal over the two
distress channets, the (oast Guard repeats fhat signal and adds
the detail weather on those second two c¢hannels,

Thirds the Coast Guard operator records the new weather -.
the gale or storm warning - and uses that casette to replace the

one which previously had carried the regular forecast.
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The CMB now carries only the weather warn{ng.

Once that it is done the operator turns to the morse code
frequencies and repeats the process. First he puts out an urgent
signal over the distress channel (500KH) then he repeats the
urgent and adds the revised forecast over a working channel (478
KHY .

Even as this process is going on, AES are putting together a
revised forecast ands, as quickly as possible, transmitting thaf
forecast to the Coast Guard stations on the west coast.

When that forecast reacthes the various stations the entire

warning process is repeated:

1. An urgent is broadcast over the two main distress channels (this
time announcing a revised forecastl:

2. That announcement tells those listening to tune into the two
working channels;

3. A complete revision is broadcast as an urgent message over the
working channels;

4., That revised forecast is recorded and the casette is used to
replace the one Wwith warning:

6. The same urgent is broadcast in morse code in the same way.

Once this process is over, the urgent warning has been put
out on all distress channels and over three working channels. 1In
addition the CMB weather has been completely wupdated. A fully
revised forecast has replaced the original one.

As 1s clear, the system is both somewhat complicated and
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somewhat -time consuming. It does not always work that
efficientiy.

First the system of getting warnings from AES to various
Coast Guard stations sometimes is fairly slow. If the stations
are already on-the telex warnings may make a considerable time to
get through.

Second, the fact that many stations have just one Coast
Guard operator may mean that operator can not drop everything to
put out the warning. This is especially true if ships are
already in distress: weather warnings are a third priority on
the major distress channels.

Third, when the initial warnings are givens they replace the
existing weather. That means that, for a time, some parts of the
origiﬂal forecast may be dropped. 1If, for examples, the warning
covers just one area - say west coast Vancouver Island - the
existing warnings for adjacent areas may no longer be heard.
(That problem 1is not corrected wuntil the revised forecast is
issued and broadcast.) |

Fourth, it takes time for AES to do a complete update of the
forecast. That means the full revised forecast is not
immediately available.

Fifth, and most important., the system assumes that those
affected by the warning will be Llistening either to one of the
distress fregquencies and/or to the working channels including the
one carrying the CMB. As must Be already apparent., that is not

necessarily the case.
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"The fact- that fishermen do not hear weather uarhings
directly, may not always be a significant problem. The fact
fishermen constantly talk to each other and Llisten to each other
means that if any one fishermen in a pack or group hears (or
overhears of) a warning, all others will hear it, too.

Sixths, the system does not make any attempt to locate
ﬁmportént specific targets such\ as Fisheries and Oceans or its
vessels or such as large fleets of boats which may be at one
{ocation (there are some places where regular marine broadcasts
don't easily get. picked up) it 1is possibte warnings will be
overlooked.

The systems, over alli, then has one major flaw.

It goes out according to a set of pre-determined procedures
without regardfng to any specific marine situation which may
exist at that time. It is, in short, not in any way tailored to

meet the needs of the fisheries,



PART I1:

SUMMARY AND RECOMMENDATION
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It must be apparent by now that what happens before, during
and after a fishery is almost routine.

1. Fisheries and Oceans decides an area 1is suitable for
fishing’;

2. It announces that é4 hours before the opening.

3. Fighermen learn of the announcement and head to the
fishery,

4, En route they talk to each other by radic and listen to
the weather but they go unless the weafher forecasts is so severe
(storm). they dare not,

5. While the fishery is actually open fishermen listen
almost exclusively to the fisheries channel, 78A, VHF,

-6. Once .a fishery ends fishérmen sell tﬁeir catch then
léave; usually heading either home or to the next Llikely spot for
a fisheries’;

7. The way they leave s conditioned by several things:
the next most likely location for a fishery; the weather (which
direction is the weasiest to go) the weather forecast {a gale
warning some hours distant is likely to make them move so as to
beat the worsening weather.)

8. During this entire process several government agencies
are involved: Fisheries and Oceans: Atmospheric Environment
Service (AES); the Canadian Coast Guard.

9. While the latter two., AES and Coast Guard., co-operate in
putting weather forecasts and warnings there is no attempt to tie

these forecasts or warnings to decisions about the fisheries,
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10. There is also no attempt to tailor warnings to spectfic
needs of fishermen, for examples, to the presence of a great many
fishing boats in one location.

1T1. No warnings are ever formally put out over the channel
most listened to by all fishermen on the west coast, channel 78A
VHF.

12. No warnings are ever formally passed to Fisheries and
Oceans vessels at ffshing grounds even though the vessels, at
such times, are in continuous radio contact with all fishermen at

a site,
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Recommendations

All this leads to some obvious recommendations.

When Ffisheries and Oceans are monitoring the fisheries and
making decisions about opening areas for fishing they should
maintain contact with AES and the Coast Guard. Any decision to
open a fishery should be made onty_ if it is clear it will not
lead to a movement of fishing boats in weather conditions which
are likely to be dangerous.

The 24-hour lead time may, for example, make no sense: if
the lead time were‘Longer fishermen would not feel compelled to
move so quickly.

When AES are putting together mérine weather forecasts and
especiatly marine.ueather warnings, they should be kept aware of
the opresence of large numbers of fishing boats moving 1in one
direction or 1in one place. Ther should be special concern that
any severa weather whi;h might affect those boats is brought to
their immediate attention. - |

When weather warings are put out they should be broadcast
not just over the various distress and working channels but also
over the channel most listened to by fishermen, channel 78A VHF.

Such warnings ought also be passed directly to Fisheries and
Oceans vessels at the fishery so they can paés the news onto
fishermen, It would probably be extremely helpful if the marine
forecaster talked directly (via sideband) to the Fisheries and
Oceans wvessel at each fishery so that an understanding of

conditions at that site and the .state of the weather can be
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exchanged.

When warnings are issued they must be put out immediately -
even if in very abbreviated form -~ over the distress channels,
It may seem to make sense that actual distress calls take
priority over weather warﬁ%ngs. It surely does not make sense
when a delay in warning because one boat is in trouble will
result in a number of other boats getting into trouble because
theykare unauarerof the growing severity of the weather.

It is our understanding that the various agencies concerned
with fisheries and weather and safety on the west coast -
including Fisheries and Oceans, AES and the Coast Guard - do
consult as a matter of course during the herring fighing season.
It-seems sensible to us that such‘consultation should take pLacé
at all times,

It is wunderstandable that no system can ever be so
personalized as to meet the needs of each individual, each
individual boat. It surely is not understandable that such a
system - designed as it is to get out warnings to those who need
then =~ should not be designed to service targe numbers of
fishermen in one location and to do so through‘the channel they
are already listening tos, channel 78A VHEF.

We are suggesting. in short, that the AES system must be
adjusted to take into account the needs of fishermen and that to
do that it must be tied 1into the decision making process and the
communications systems of Fisheries and Oceans and the fishermen

themselves. We are also saying that those making decisions about



19

fishing, decisions which affect the behavior of targe number of
boats, need to be sensitive to the possibility those decisions
will expose fishermen to risk.

Fishermen trust AES: that trust must be honored.

There is one further point.

Gale warnings and storm warnings are seen by fishermen as
quite different in character. The gale warning 1is usually
ignored, The storm warning triggers specific action.

In one one way, this is understandable. A severe gale is
far, far less of a weather situation than a severe storm, At the
extremer, the two are an enormous distance apart,

The dilemna is; however, that a severe gale is in reality a
mild storm, It is a weather situation which can not be handled
effectively by many of the smaller craft .nvolved 1in the
fisheries, craft such as the average one or two member c¢rew gill
netter, craft which are no larger than the pleasure boats found
all over west coast waters.

It seems to us that some thought needs to be given = when a
gale warning is issued « to whether the date available suggest
that gale will be relatively mild or relatively severe, in short
as to Qhether it is likely to eventually end up as a storm. This
may call for a more difficult form of forecasting. It may also
eliminate one of the present problems in reactions to forecasts:
fishermen apparently will take precautions when they hear a storm
forecast? they will not do so for a gale,

Finally, it would appear that the precise wording of a-
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forecast especiatly information about the precise time winds will
reach a specific force must be considered as being extremely
important when a forecast is drafted, Fishermen react not just
to the warning but to it implicit timing, They know their speed
and the distance they have to travel. Even if a gale warning is
issueds, they will ignore it §if the specific forecast does not
indicate gale force winds will actually arrive wuntil they have
had time to complete their journey.

Any prediction of increasing wind must be as precise in time
as is humanly possible,

What we are really saying is that fishermen listen to and
believe what AES says. Not only that, they act on the basis of
the exact information in a forecast.

In a sense that is reassuring,

But it is reassuring only if those making the forecast
understand that when they say gale winds will arrive the
following day fishermen will risk their lives on the assumption

that information is precisely accurate,



PART TII:

THE OCTOBER 11-12 STORM
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On October 9-10-11-12, 1984, the system described 1in the
first part of this report was put to the test. It functioned
atmost exactly as described. In other words, it failed.

In a period of roughly 12 hours on the night of October 11
and the morning of October 12, seven fishing vessels were lost at
sea. (Four sank. Two capsized. One had to be abandoned.) Five
fishermen died, Thirtéen others had to be rescued.

Although the Atmospheric Environment Service (AES) forecast
both the gale and the storm which caused theée problems it did so
too Llate for safety and in a way which encouraged fishermen to
take chances. By the time it was clear a3 major storm was about
to hit Vancouver Island, some fishermen Wwere already in trouble,
Cthers had gone too far to turn around. Many fishermen never
heard the storm warning. By the tiﬁe it was issued, that made
Little dffference.

Events began on the afternoon of October 9 when Fisheries
and Oceans decided chum salmon escapement requirements were being
met in two areas along the west coast of Vancouver Island, Lower
Nootka Sbund and Kyuguot Sound (they are about 32 kilometres
apart). A fishery was to be opened at both places fnom 10 a.m.
October 10 until 10 a.m. October 11.

The announcement of the fisherf was put out over the fishing
channel, 78A VHF, a3t 3:49 pom. on October 9, just more than 18
hours before the two sounds were to be open. Word of it spread
immediately among fishermen along the coast. Some actually heard

the broadcast on 7#%A VHF. Others got it when it was put on the
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24~hour record line, Some were notified by tHe various packers
which had received a telex, Most heard it by word of mouth from
other fishermen.

Fishermen all along the <coast began to head to the two
fishiné areas. Some had been standing by 1in that area waiting
for a fisheries announcement. Others were in harbor soﬁe
distance awavy., Some had left their boats nearby but had to fly
to Vancouver Island to join them so they could take part in the
fishery.

Before Llong an estimated 325 boats - about two-thirds of
them gill netters - were in the two areas. They were joined
there by about a dozen packers and cash bars and by two Fisheries
and Oceans vessels (one in each sound). Travel to the fisheries
uas~uneventful. The fishermen chatted with each other over their
own pni§ate channels or over CB or sideband ands usually.,
monitored 78A VHF to see if there was any more news. Most had
checked the weather before departure but had given it little
thought otherwise. B

fFishing had not been all that good all season and most
fishermen could not afford to let another opportunity pass by.

The fishery doesn't use weather...There's an opening vou've

got to go...That's the way it works out there.

A Lot of boats are travelling in this weather because they

need money., They've got debts to pay. These 12 hour

notices make us take chances we shouldn't have to...

The worst thing is there is no correlation between Fisheries

and weather and they dangle a carrot for fishermen...He can
make a lot of money if he goes out in miserable weather.
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Actually, en route the weather wasn't all that bad., There were
gale warnings out for some areas further north {(they had not been
dropped since a previous gale); but none for the west coast of
Vancouver Island.,

Once the fishery began at 10 a.m..» chober 11» the fishermen
had Llittle time to pay attention to weather. Both fishing
grounds were crowded and, for mosts, the fishing was not at all
that good. Some found it so bads, in fact, that they decided to
leave before the official ending. They sold their Llimited catch
to the packers or cash bars and headed on their way.

Others didn't get away so quickly. The prices varied from
packer to packers so there were soon Line-ups of boats at the
packers with the better prices. Some boats had to wait several
hours after_the official closing time before they could leave.
Gne or two seiners, in fact, deliberately delayed. They were
somewhat worried about the weather; so they felt they should give
the smaller gill netters a <chance to sell their <catch and go
first.

As it turned out, the weather forecast was far from clear,
What was being predicted depended on which direction the boats
were going and when they actually left.

The marine forecast for 11;15 a.m. Thursday., October 11, for
exampter, <called for a continuing gale warning for AQueens
Charlotte Sound., Hecate Strait and Dixon Entrance (all to the
north of Vancouver 1Istand), for a small c¢raft warning for

Johnstone Strait and @Queen Charlotte Strait between the island
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and the mainland and for no warning of any kind for the west
coast of Vancouver Island itself. Winds were forecast to be 25
to 35 knots Friday morning to the north, 15 to 25 fFriday morning
atong the east coast and 20 to 30 Friday morning along the west
coast.

That seemed to suggest the weather was deteriorating
everywhere and ‘that, in all probability, the warning would
eventually apply to the west coast of Vancouver Istand as well,
It was a good time to go and - given the fact the winds were
coming from the southeast - it was a good time to. go north,
Since there was also a rumor - some fishermen heard it, some did
not = that the next fishery would be at Qualicum on the east
coast of the Isltand, that encouraged a trip north as well.

Sta}ing behind meant a chance at getting caught, a chance at
missing the next fishery, Going immediately seemed a certain way
to beat the weather, After all it was forecast to hit the next
day.

The gale warning wasn't for that night. It was for the

next day...l would never have left if the gale warnings

were for that afternoon.

Everyone was in a hurry to do the travelling before the
storm. The storm was forecast for the next davy.

I Listened to the forecast at Nootka after the closing.
The general warning wasn't supposed to come until the
next morning.

Where did these fishermen get their weather

information?

Most of them turned to the Continuous Marine Broadcast
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ADDENDUM

By the time the storm warning was issued it made no difference.

Close to 9C per cent of the boats were no -longer at sea when the
warning came. Some had trucked their boats across the island. Some had
made it to harbor according to plan. Quite a few had decided the weather
was too severe and had turned.in.

Of the rest, a few turned back (the weather convinced them it was too
dangerous to go out), a few rode out the storm. Of those still at sea, only
a few actually heard the storm warning and, if they did hear it, they almost
always heard it from other fishermen.

The evidence available to date sugéests that not a single fishermen
made a deci;ion on the basis of the storm warning jtself. It had become
irre]evant%" |

The gale warnings earlier did, however, affect behavior. A few took
precautions. Most decided to move quickly because it was due the following

day.



(CMB8) where they could hear the gale warnings for other

areas. Others talked by radio to the Fisheries and Oceahs
vessels and got much the same information. 5till others
radioed ahead to buddies who told thems - at that point
anyways, the weather was still holding. One boat found the
weather so little threatening that he stopped to pick up
some logs in order to try to make a little extra money.

Not all fishermen were so confident. The winds already
b(owing at 10 to 20 knots were stirring up waves as high as
two metres. Some of the smaller boats decided to truck
their boats across the island, Others decided to make a
short run and then head 1into harbor. Eventually only 30 to
40 of the 325 boats were still at sea as the weather
deteriorated,

As Thursdays, October 11th, wore ons the weather
information began to  <change and news of the change was
rapidly passed along from fishing boat to fishing boat via
78A VHF. |

The first major change occurred at 3:29 p.m. when a
gale warning issued by the United States wéather service was
put on the CMB by the Coast Guard station at Tofinos seven
minutes later. (It was not broadcast over the distress
channels.)

The next change occurred at 6:53 p.m.s just before the
evening revised weather forecasf. AES decidéd to issue a

gale warning for most sout h coast wters. The forecast
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called for the weather system to reach Vancouver Island
Friday afternoon buf it also mentioned the strongest winds -
30 to 40 knots - would come Friday morning ahead of that
system.

The wording of that warning could have been confusing.

At one point it was calling for a weather system to hit

Friday afternoon. In the same warning it mentioned the
heaviest winds would occur on Friday mbrning. Nevertheless
it meant that the gale warning, previouslty issued just for
northern waters, was now applicable to the west and east
coasts of Vancouver Island.

Confusion about the precise timing of the gale must
have increased a few minutes later when the revised forecast
arrived with a changed predi;tion. The warning had called
for winds of 30 to 40 knots Friday morning, presumably along
both coasts of the.istand. The revised forecast - just nine
minutes ~ later - stated the winds would be 30 to 40 Friday
afterngon along the west coast of the Island and 25 to 35 by
friday gfterngoen for Johnstone Strait and Queen Charlotte
Strait along the Istand's east coast. There-were no mention
of gate force winds for either place for Friday morning. 1In
less than 10 minutes, it appeared the severe weather had
been postponed.

The gaLé warnings was put owut as required over the
distress channels then repeated in detéil over the various

working channels including the CMB. The revised forecast
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was pot put out over the distress channels just the working
channels. -

That meant that fishermen who missed the warning either
over the distress channels or over the working channels, and
tuned in only in time to hear the revised forecast on the
CMB», would never know that a8 warning had suggested gale
force winds for Friday morning rather than Friday gfternoon.
It was about this time that some gill netters were debating
going into Winter Harbor but - after reviewing the weathgr
situation - had decided to go on. That was to be a fatal
decision.

By nows the actual weather was steadily deteriorating
and more of the remaining boats at sea had decided not to
take c¢hance. They had gone into harbor to ride out the
storm. - Others were already around the north tip of the
istand and heading south in comparatively sheltered water
along the island's east coast. Still otherss, heading south,
were approaching Victorias, another safe harbor.

Just a few hours later however the situation
deteriorated still further, The gale was worsening and
boats were starting to get into trouble.

9:12 a.m. The Pfoducar (13 metres) began sinking off
the west coast of Vancouver Istand between Kyuquot and
Quatsino sounds. (fuo ather boats were later to try to take
shelter in the same area.)?

11 P.M.r AES 1issued a storm warning for west coast
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Vancouver Island, Queen ChaELotte and Johnstone Straits and
for all northern waters. The storm was predicted.for Friday
morning with winds 45 to S5 knots and higher gﬁsts ahead of
the front. That met gusts of close to hurricane force would
be hitting boats at sea during the next five or six hours,

11:13 p.m. The Invercam was in trouble and eventually
had to be abandoned. Four fishermen had to be rescued.

11:16 p.m. The Coast Guard station at Tofino received
the storm warning. It put it out over the distress channels
two minutes Llater.

By this time those boats still at sea were hearing
other boats in trouble. Most of the radio traffic was still
on 78A VHF although some boats were starting to shift to the
distress channel, The storm warning was pgt generally
heard. (Very few boats were not at a(l interested in
hearing weather oﬁer the C(MB. It was obvious the weather
was bad.)

11:30 p.m. AES issued a revised forecast for the west
coast. It announced a gale warning upgraded to storm
warning for west Vancouver Istand, for the Johnstone and
Queen Charlotte Straits and for waters further north,
However the forecast was agin somewhat confusing. While the
warning had suggested the severe weather would h{t Friday
mornings, the forecast again differentiated between the west

and east coasts of Vancouver Island.

The revised forecast said the winds would be 40 to 50
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with higher gusts Friday morpipng along the west coast of the
Island. It said that they would be 35 to 50 by Friday
afterngon for Johnstone Strait and Queen Charlotte Strait.
There was no mention there of earlier severe weather on
Friday morning. |

12:07 a.m. The Coast Guard station at Tofino got the
revised weather forecast., It was some time before it was
able to gef it on the CMB because there were now enough
problems at sea that other priorities had taken over,

12:40 a.me. Revised forecast pﬁt over Tofino CMB.

1:00 a.m. The Lady Val II was in difficulty.

2:27 a.m, Two more boats = the Miss Robyn and the
Sitver Triton = were attempted to shelter but had been
driven -out because of the severe weather.

These two boats had méd the earlier decision to
continue around the tip of the island. They did not expect
the weather to deteriorate so quickly. They had not been
closely monitoring the changing weather doing most of their
talking to each other over a tugboat <channel, channet 80
VHF. |

3:08 a.m, Both ¢the Miss Robyn and the Silver Triton
were in extreme distress. They went down in the next hour
and a haltf, Four lives were lost.

4:30 a.m. The Lady Val II rolled over. It had been in
difficulty since 1 a.m. and had been under escort by another

boat. The one man aboard was rescued,
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5:00 a.m. The storm 1is at its maximum intensity just
six hours after the storm warning was issued,

Two other boats are yet to get 1in trouble. There was
to be more fishermen killed.

The events of October 9-10-11-12 match the scenario
described earlier., The origianl decision was by Fisheries
and Oceans. Once they announced a fishery that inevitably
led to many boatss, gill netters and seiners, heading to the
indicated spot.

While fishingr, fishermen ignored the weather. Once
they were finished they studied it once again. Even then,
they often got their . information not directly from official
channels but often from others, Some did listen directly to
the (C¥B, Others talked to the Fisheriés‘ and Oceans'
vessels, Others chatted with their buddies.

Given fhe forecast - a gqgale was en route - some
fishermen decided not to take chances. Others decided to do
just that. They decided to head north with the wind and sea
behind them, certain they could beat the storm. The precise
timing of the forecast affected their decision.

As the weather deteriorated some were able to find a
safe harbor. Others were able to ride it out.. But some
found it just too much to handle, They foundered.,
eventuatly went down, The weathef had caught them unable to
cope., While some got 1into trouble after the storm warninge

others were in difficulty even before it was issued.
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The reality is the warnjng made Litfle difference, B8y
the time the warning was issued - and by the time it got
through ; most boats were either stuck at sea or already
safe, Some of them never did hear a storm warning. That
mattered very Llittle,

It seems guite clear that an earlier warning.,
especially one forecasting an earlier storm would have
caused a different reaction. Fishermen beiiéve they cah
ride out a gale, even a severe one. They are not convinced
they «c¢an handle a storm. When they started out th{s time
they thought they were going to beat a severe gale. They
were wrong. Instead they got caught in a storm.

The events of October 9-10-11-12 indicate therefore
that an earlier storm warning = if that had been possible -
would have affected fishermen's behavior. That would have
" been especially frue if that warning had come before boats
had left the two fishing areas, They also indicate that the
warning itself would have got through more effectively if it
had come over channel 78A instead of the distress channels
and the CMB,

It would also have helped a Little ifﬁ;he two Fisheries
and Oceans' vessels were even briefed;- Althoughs in this
case, the advice they gave out notched the AES forecast,

And they indicate that the exact timing of an expected

weather situation, especially the timing of the strongest

winds, may be extremely 1important, It seems clear that the
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fishermen who took a chance October 11~-12 - whether they
thought they were doing so or not - did so because the
weather system was to hit the next day. They thought they
could make safe harbor in time, They were wrongr, sometimes

fatally so,
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Appendix 16.A

Comments of investigating team on Scanlon's report.
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op PAEM
. DATE

L ' 7 | November 27, 1984

SUBJECT

OBJET Comments on Scanlon Report by LeBlond Investigation Team

1. The preliminary draft of the Scanlon Report was tabled

during the November 22/23 meeting of the LeBlond Investigation team.
Following are some comments made by members of the team.

a) both Bill Forsythe and Archie Kaario supported the
contention that the “whole structure of the west coast
salmon fisheries encourages fishermen to take risks."

b) there was also considerable objection to the wording on
page 4 that the announcement of a specific fishery
“guarantees” that a number of fishermen will travel. There
is a good possibility that fishermen will move, but depend-
ing on weather and other factors it is not a guarantee.
This term implies almost reckless abandon to travel.

c) there was general agreement with all the items on pages
13 and 14.
d) page 17. With regard to passing information between DFO,
- fishermen, and AES there was general agreement this recom—
mendation may help, but more importantly the opening of
- fishing grounds should be coordinated with the expected
weather conditions. .

e) page 19, last paragraph. There was discussion on the rela-
tive severity of gales and the potential for storms. The
key phrase was “whether it (referring to gale) is likely to

- eventually end up as a storm”. This premise addresses the
whole system of worded forecasts and the difficulty in
expressing the confidence of a forecaster in his/her pre-
diction.

f) page 23, first paragraph. “"None of the fishermen ———— no
-sense at all". The UFAWU strongly objected to this wording
and its implications. Furthermore, the statement is simply
not true in their opinion.

ceo/2
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g) page - 23 -, 4th paragraph "By 6:23 PeM. —mme= " there is
something wrong with the time ~ we presume he meant
7:23 p.m. '
2, Other than the above comments, the report was not analysed

in further detail. For your information and discussion, as required.

G.E. Wells

cc:  PAEW

w/p C419



Appendix 17,

Letter from Mr. J. Roberts to Mr. J. Fulton.
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CEC 149 1930
Mr. Jim Fulton, M.P.
House of Commons
Ottawa, Ontario

K1A QA6

Dear Mr. Fulton:

I am replying to your October 10 letter to me and to your letter of
November 13 addressed to the Prime Minister and to some of my Cabinet
colleagues, about Ocean Station PAPA.

The primary reason for replacing the weatherships is financial+~ The
attached report explains the reasons which led to the decision in
1978 to terminate the weathership program. Since April 1979, my
Department has kept the program going with funds diverted from other
programs within the Department, many of which are of major interest
to your constituents. The alternative system .already in place or
plaaned for the immediate future is the best that will be available
" this decade. I caunot justify to myself the commitment of about
$100 million during the 1980's to maintain the weathetship program
until another technological break-through arrives.
; _;K; The alternative system will continue to permit reliable weather
/ information for the West Coast and will have little jimpact om
warnings and forecasts. Because I am convinced that the people of
British Columbia are mot being placed in danger by the removal of the
weatherships and because I cannot continue diverting funds from other
important programs, the time for the decision has arrived.

The loss of the ships as a platform for research, and as part of the
fleet available for search and rescue, are separate matters. Both
activities fall within the mandates of other Departments who have
been unable to provide financjial assistance for the weathership
program.

In sﬁmmary, it is not possible within the government's financial
controls to reverse the decision to terminate the weathership program
effective June 1981.

. Yours sincerely,

John Roberts

Onawa. Canada
K1A CH3
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A.

Responses to the

LeRlond Recommendations

The Event

A violent storm struck the B.C. Coast the night of October. 12
packing winds of 60 to 65 knots and accompanying seas of 10 to 15 metres. Imn
its wake, the storm left 5 fishermen dead and 7 vessels lost.

Shortly thereafter numerous complaints arose about the quality of
the weather forecasting for this tragic event.

The Investigation

In response to public ~concerns, the Minister of Environment
commissioned an internal investigation into the event: The investigating
team consisted of Professor Paul LeBlond from the University of British
Columbia, Mr. Archie Kaario representing the United fishermen and Allied
Workers Union, Mr. Bi1l1l Forsythe representing the £fishing industry, Mr.
Richard Nelis from AES Atlantic Region and Mr. Gary Wells of the AES Pacific
Region.

To support the Investigation, Pacific Weather Centre staff
conducted a detailed analysis of the storm and the forecasts for the period
of concern.

The Results

Professor LeBlond concluded that the "weather services provided by
Environment Canada on that occasion were inadequate: the storm was forecast
much too late to influence the movements of fishermen and wind speeds in it
were serilously underestimated.

"The main problem seems to have been caused by unusual nature of
the storm itself ———."

Professor LeBlond provided  recommendations under two headings:
those pertinent to the storm itself and those pertinent to the general level
and quality of weather services.

Ministerial Responses to the LeBlond Report

Ottawa, December 13, 1984 ——-——— Tederal Environment Minister Suzanne
Blais—-Grenier released a summary of the LeBlond Ianvestigation Report. In her
News Release, Mrs. Blais-Grenier advised that she was reviewing the report
and would make a statement later about programs to improve weather forecasts
on the West Coast.

Ottawa, January 29, 1985 —-—— Mrs. Blais-Grenier announced programs that
will begin immediately. These programs included:

. Iincreasing weather observations from federal government vessels.

Actlon both CCG and DFQ have recruited more ships for the

. to Date: observational program. All CCG vessels will also be taking

special observations when the weather changes significantly;

DFO vessels will be taking special observations during the
major fisheries eg. Roe Herxing.
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- coordination of fisheries openings/closings.

Action effective with the 1985 Roe Herring fishery, a procedure has
to Date: been established to have a daily conference call between major

plaoners (DFO, DDG, DND/SAR and the Weather Centre Supervisor)
to review the weather forecasts for the day. The feasibility
of extending this procedure to other fisheries will be
examined. : »

. expansion of the West Coast Roe Herring Marine Safety Committee to

include the salmon fishery.

Action negotiations are proceeding between the various departments in
to Date: this regard.

« research into the causes for severe Pacific storms.

Action an operational workshop is being planned for the fall of 1985
to Date: to examine the current state of knowledge and identify -

research requirements.

- the 1987 "Ocean Storms” project is being investigated as a
vehicle for research into such storms.

- other research avenues are being examined, eg. an Australian
high-resolution regional model,

exchange of weather observations and forecasts directly with the
fishing fleet.

Action the possibility of establishing MAREP-type programs is being
to Date: examined in consultation with a number of West Coast fishing

associations. Furthermore, programs utilizing CCG radio
stations and DFQO vessels are being looked at.

E. Internal Actions/Initiatives

1-

Press Conference A press conference was held announcing the
the release of the LeBlond Report. Professor LeBlond reviewed the
investigation and the rationale for his recommendations. The report was
distributed widely to media, other relevant federal government
departments, and interested user groups.

Investigation into the Dissemination of Marine Warnings ~
a coantract was let to Professor J. Scanlon of Carlton University, Ottawa
to examine the effectiveness of the weather warning dissemination system.
This study was also used to assist Professor LeBlond in his investigation
(a preliminary report was provided in early December).

Professor Scanlon continued his investigation beyond the LeBlond Report.
A more comprehensive report is forthcoming.

Analysis of the LeBlond Report —————-—-———- AES Pacific Region staff
reviewed Professor LeBlond's report, classifying the recommendations into
two categories: A. those recommendations requiring additional Tesources;
B. those recommendations readily implementable within current resources.
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Action Plans including objectives and costs were formulated for the
recommendations in each category. Detailed Implementation Plans were
developed for the B. Category recommendations.

Interdepartmental Meetings —--———~—— Professor LeBlond's recommendations
addressed all aspects of the weather service system - that is, data
acquisition, analysis and forecasting, and dissemination. His

recommendations therefore had implications for the departments of
Environment, Fisheries and Oceans, and Transport Canada.

Negotiations were then initiated at both the Regional and National levels
to examine LeBlond's proposals, their feasibility, and possible
coordinated actions/funding for implementing approved recommendations.

Meetings were held January 1l1lth and January 29th in Ottawa for both
national and regional representatives, and January 2nd and 3rd with
regional representatives from the Departments concerned.

B.C. Coroner's Inquest - A Coroner's Inquest into the deaths
of four fishermen was held January 30 to February 01, and February 08.
Dr. K. Dawson and G. Wells from AES were subpoenaed to testify. Legal
assistance was seconded from the Department of Justice, Mr. John Haig.
Considerable effort and time was expended in preparation for the
Inquest.

The Coroner's Jury concluded that the weather forecasts were “misleading"
and recommended the early implementation of all Professor LeBlond's
recommendations. Other recommendations were made relating to SAR
activities, fishing boat inspections, and survival suits.

Liaison and Coordination Meetings ~———m=w—e—r a number of meetings were
held through January and early February with variocus fisheries
organizations and assoclations. A memo (attached) to PAED, February 11,

- summarizes those meetings and some results. ~Most of thesegroups are

anxiously awaiting the official Ministerial response to the remainder of
the LeBlond recommendations.

Canadian Meteorological Centre - ‘CMC has advised that the NWP
models will be re-run in February, utilizing data which was not available
(due to a communications failure) prior to the storm.
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Specific Responses to the Contents of the LeBlond Report

Professor LeBlond provided an accurate account of the forecasts and
warnings leading up the explosive development of the October 12th
storm. His conclusions that the weather services provided on that
occasion were "inadequate” are valid insofar as the movement of fishing
vessels 1is concerned near Brooks Peninsula during the evening of
October 11th. The major problem was the unusual nature of this storm,
its rapid development, and a general lack of scientific knowledge about
these types of events.

The following are details on actions/initiatives to date regarding the
recommendations in Professor LeBlond's Report.

1.

1.1.

Recommendations Specific to the Storm of October 11-12, 1984

A workshop should be held to explore the understanding and detection of
explosive deepening of storms.

Response

1.2.

It is planned to hold an operational workshop in the fall of
1985 1nvolving meteorologists from the U.S5. National Weather
Service/National Ocean Service 1located at Anchorage, Seattle,
Portland and San Francisco (also possibly from Hawaii), the
Pacific and Atlantic Weather Centres, Training Branch, and
Meteorological Services Research Branch. The purpose of this
workshop would be to determine the present state of knowledge with
regard to the development of synoptic, sub-synoptic and tropilcal
systems that affect the mid-latitudes, and to recommend areas of
required research. :

Research should be encouraged into the physics of rapid deepenming.

Response

It is planmed to initiate or participate in a West Coast storm
research project to examine the physics/dynamics of rapid
deepening. The ultimate goal of this research will be to develop
prediction techniques for application in a forecast office.

The Canadian Atlantic Storm Project (CASP) may contribute general
knowledge to this project. Specific research requirements will

4nelude results of an operational West Coast workshop/seminar

examining West Coast storm prediction problems.

The University of Washington is planning to undertake a similar
project named "QCEAN STORMS™. This project may provide a vehicle
for cooperative international research.
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1.3. The Canadian Meteorological Centre (CMC) should be requested to rerun
their numerical prognoses for the period of interest with all the data
which will have later become available.

Resgonse

Most of the data which was not available prior to the storm has
now been received. CMC intends to rerun the model with this
additional data and review the prediction outputs during February
and March. A report shuld be available by April.

2. General Recommendations on the Provision of Weather Services
to Mariners on the B.C. Coast

2.1. Measures should be taken to obtain regular, including night time,
weather reports from ships at sea.

Response

To obtain weather observations at night, a radioc operator would
need to be paid overtime (or some other form of incentive) or
a shipboard automated system for transmitting weather
observations - should be installed. The former action would be
very costly and difficult to implement. It is our plan to pursue
the latter action and investigate devices for automatic
transmission of weather data. Such a system would provide:

a) inecrease In the number of observations from 20% during
the day to 50% at night.
" b) & surface observations per day (while at sea) from up to
10 vessels composing of:
~ air temperature
- dew point
- pressure -
- sky condition
— weather
- visibility
~ wind speed/direction
- sea/swell condition
¢) ship position and direction, confidentially if required.

2.2. Enviromment Canada should collaborate with NOAA in planning for
" continued maintenance and future deployment of moored buoys.

Response
In consultation with the U.S5. National (ceanic and Atmospheric

Administration, we are planning to install 3 buoys moored off the
B.C. Coast. '
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Response (cont'd.)

A moored instrumented buoy will provide hourly data (24 hours/day)
of:

- ailr temperature

~ wind speed

- wind direction

- humidity

- pressure

= sea temperature

This program would contribute significantly to international
cooperation of data networks on the high seas with the placement
of buoys at strategic localities. We intend to commence building
buoys early in 1986 and deploy 3 buoys over the next 3 years.

2.3, AES drifting buoys should contain wind sensors as the development
of technology permits.
Response
It is planned to increase the deployment of drifting buoys in the
North Pacific to from 6 to 9 per year.
Drifting buoys will provide:
— 16 observations per day of:
. buoy position (latitude/longitude)
. Sea temperature
+ pressure
At this time, it is envisaged that drifting buoys with wind
sensors will not be available until 1987. Efforts to accelerate
this development will be pursued. - o -
2.4. Federal government vessels should report weather conditions on a
regular basis.
Response
Two actions have commenced in response to this recommendation.
Firstly, 4 DFO and CCG ships have been recruited to provide
weather observations.
Secondly, special weather observations will be taken and
transmitted by CCG and DFO vessels when significant changes in the
weather/winds occur.
2.5. Canada should press the U.S. govermment to maintain an adequate back-up

for the GOES satellite system.



Response

Negotiations on the U.S. satellite program are occurring on a
regular basis. It is our understanding that the U.S. plans to
launch 2 GOES satellites and early 1986. Further launches are
planned for 1990. This should provide adequate back-up.

2.6. The Automated Shipboard Aerological Program should be continued.

Response

We plan to obtain and fit out 3 additional ASAP containers for
placement aboard ships of opportunity, the objective beilng to have
at least 5 ASAP containers at sea on the North Pacific at any one

time, travelling between the West Coast of North America (Canada)
and Japan.

Ships participating in the ASAP program will carry out- two
functions in support of forecast operations:

ASAP Program 1.

twlce dally observations at 00.12 GMT of the
atmosphere measuring:
temperature
humidity
pressure
wind speed
wind direction
- average 35 aerological observations per
voyage (round trip North America to Japan
and return)
- 12 voyages per year

2. Marine surface weather observations reports

- 4 reports per day at 00,06,12,18 GMT during
each voyage.

These data will be available to regional ~“forecast operations,
national operations at CMC, and to the international
meteorological community as a whole.

2.7. The installation of a weather radar at one or two locations on the West
Coast has been suggested.

Response

AES 1is Currently investivating Jjointly with the Canadian Coast
Guard the possible meteorclogical applications of the current
radar system. Furthermore, the scientific utility of coastal
radar for forecasting purposes 1s being evaluated. Further action
in this regard will depend on the results of these
investigations.
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2.8. With the plans to automate weather statlons, care should be taken to
ensure this data is made avallable to mariners.

Response -

The Department of Transport intends to improve dits Continuous
Marine Broadcast System to provide up-to-date informatiom. In
addition, negotiations are proceeding between Transport Canada and
AES on prodedures to upgrade the marine broadcast system as a
whole, with an objective to providing automatic station reports
and other data such as that from buoys.

These automatic weather stations will provide hourly data (24
hours per day) of:

- wind speed and direction
air temperature

- pressure '
humidity

precipitation

2.9. 1t was recommended that a MAREP-type program be installed similar to
the one operated by Josie Dyas out of Wesport, Washington.

Response

AES will attempt to implement such a program off the coast of
British Columbia ie. the West Coast of Vancouver Island and the
North Coast including the Queen Charlotte Islands.

Such a program will provide:

1. current reports of weather, estimated wind speed and direction
and sea state. -

2. transmission of marine forecasts to fishermen on an individual’
basis. '

3. interaction between the fisherman and marine forecaster, thus
enabling the requesting of additional data from specific areas
and generation of discussions on the marine forecasts and the
general confidence level of the forecaster including alerts to
possible changing situations.

Negotiations have commenced with a number of fishing associations,
including the Pacific Trawlers Association and the Deep Sea
Trawlers Association, who have publicly shown support for this
program.

2.10. The AES should continue to upgrade and modernize its communications
system and Coast Guard should keep up with developments.



Response

The AES will continue to implement the New Communications System
over the next 2 years.

7 Coast Guard statlons will be connected to this system per the
following:

This action will facilitate selective formatting of weather
information both for the input of weather observations and the
dissemination of forecasts and warnings to the individual
marine stations. This will reduce the time for communications
of data and the number of error that may be introduced.

Work orders issued - August, 1985.
Victoria, Vancouver, Tofino connected - September.
Alert Bay, Prince Rupert - October.
Nanaimo — November.
" Bull Harbour - January, 1986.

2.11. Speclalist marine forecast positions should be established in coastal
forecast offices.

Response

The major thrust is to establish a position that would concentrate
solely on the marine forecast/warning problems of the day, similar
to the dedication for aviation forecast products. Furthrmore, the
establishment of a speclalist marine forecast position at the
Pacific Wether Centre, oeprateing :24 hours per day, would
introduce mnew and improved forecast products, issued more
frequently. Improved outputs would -include:

. an increase in the frequency of forecast isues from 3 to &
per day for 9 coastal and offshore areas.

. 4 issues per day of up to 5 new marine forecasts for coastal
Inlets.

. warnings and revisions for all forecasts as required.

. a continuous weather watch.

. 82 sea—state forecast program for two offshore areas 4 times
per day. : :

. operational development for improving the marine forecasts
on a continuing basis.

This position will be established by September 1985 and be fully
operational by QOctober Ql.



2.12. The procedure for introducing 'bogus' data to the numerical model

should be re—-evaluated.
Response

Bogussing of data serves 2 purposes: one is to provide a better
initial analysis of the current state of the atmosphere; the
other, to influence the predictions produced by the numerical
models.

The first purpose is a valuable ome in that it provides a more
accurate analysis of the current state of the atmosphere. This is
particularly useful for briefing purposes and for references in
providing consultation services.

The second, that 1s influencing the predictions, is more
controversial. CMC will be evaluating the usefulness of this
procedure in thls regard. In addition, a project will be
initiated between the Pacific Weather Centre and CMC to determine
the type of data that the Weather Centre could usefully provide
CMC for theilr operational model runs. This project will commence
in the fall of 1985. '

2.13. A vave forecasting service should gradually be introduced.

ResEonse

With the establishment of a dedicated marine specialist position,
an offshore (ie. within the 200 mi. economic conservation zone)
wave forecasting service (twice a day) will be introduced
March 01, 1985, for the BOWIE and EXPLORER marine forecast areas.

This may be increased to 4 times per day October 01, 1985.

Coincidentally, research on sea-state forecasting for near coastal
waters will be accelerated and, with the installation of up to 9
wave rider buoys over the next 2  years, a coastal wave forecasting

serve may be introduced in 1987.

2.14. Taped.weather broadcasts should be kept up-to-date.

Response

With the planned upgrades in the Coast Guard communications system
and the continuous marine broadecast facilities, this problem
should be eliminated.

2.15. Standard consultation between Enviromment Canada and Fisheries
Oceans should be broadened from the herring fishery to cover

fisheries.

Response

and
all

With the 1985 Roe Herring fishery, the Pacific Weather Centre will
participate in daily conference calls related to the opening/

closing of fisheries.
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Negotiations are proceeding with DFO to expand this procedure to
other fisheries or to develop a modified plan to accommodate the
need for standard consultation.

2.16. The coordination of marine activitiles and periodic non-confrontational
reviews of the performance of government services is recommended.

Response

Environment Canada has been invited to participate fully in the
Search and Rescue Advisory Group on the West Coast. This forum
will facilitate discussions of marine weather safety problems and
iniriate possible solutions.

Furthermore, contacts have been made with a number of fishing
associations to establish a 1liaison for meeting at regular
intervals to discuss reciprocal exchange of data, provision of
weather services, and modification of programs as appropriate.



DRAFT

Implementation Plan 1

Title

Marine Weather Forecast Specialist at Pacific Weather Centre.

- Description of Plan

A dedicated marine forecast position will be established at the

Pacific Weather Centre, operating 24 hours/day, 7 days/week. '

Products/Qutputs

4 marine weather forecasts per day for 9 offshore and coastal areas -
issue times to be determined. '

~initially one coastal inlet forecast, (4 times per day) gradually

increasing to up to 5 inlet forecasts.

wave height forecasts for the offshore marine areas of BOWIE and
EXPLORER, 4 times per day. '

amendments, revisions and warnings for all forecasts as required.
development and issue of products in support of marine operations
(eg. sea surface temperatures).

continuous weather watch and consultation with other government
agencies (eg. DFO) and the fishing industry.

provide training (including to user groups) and participates in the
development and implementation of marine forecasting techniques.

Milestones

Job descriptions and classification completed by April 30.

Lateral transfer approvals and/or competition to staff positions
completed by June 30, 1985.

Marine forecast workstation installed by August, 1985.

Marine forecasting manual prepared by August, 1985.

Training for successful candidates completed by September.

Position fully operational by October 01, 1985.

Implementation Considerations

1.

This position will need to operate within the framework of the
forecast operations within the Pacifiec Weather Centre. This includes
a high degree of coordination and cooperation with the PFWC Shift
Supervisor. The Chief Meteorologist will be responsible for
developing the working relationships and establishing procedures to
ensure coordination and a smooth integration into the .forecast
operations.

Training. Appointed staff will require training in 2 major areas -
oceanography and West Coast marine meteorology. Assistance from CF
METOC Esquimalt and/or Halifax will be investigated, dependent on the
results of the staffing procedure. A third area of training required
will be the applications of satellite data to the marine forecasting
program.



3. Workstation. A contract has been let to examine the space and
ergonomic requirements for establishing an appropriate workstation.
Procurement of materials and equipment (including EDP support) must
begin early in, the fiseal year (ie. April) to ensure that a
workstation has *been adequately established by September, at the
latest. ‘- ) -

4. Staffing considerations. It is conceivable ‘that some staff, at the
Pacific Weather Centre may be successful in the competitive process
(or in obtaining lateral transfers) which will then leave a shortfall
in the operating personnel. Care should be taken to ensure, as much
as possible, that these vacated positions can be readily filled.

5. Timeframes. The position .must be fully operatiomal,
around-the-clock, by October 01 at the latest. Any slippage may
result in concerns from the marine community as the fall/winter storm
_season arrivest, a

Resources

1. Leével of staffing. In order .to .operate 24 hours per day, a minimum
of 6 persons are required. * The approved 3 P-Y allocation for 1985-86
‘will be adequate, but the FY 1986-87 allocations (4 P-Y) will not be
sufficient. Negotiations on the transfer of P-Y from DFQO will need
to be effected and alternatives/options will need to be addressed.

2. Resource requirements for FY 1985~86 have been identified as -. .
follows:
) - . P=Y N~S 0&M Capital

3.0 100.0 200.0

Cddperation/Coordination With Other Govermment
and External Agencies

Issue times of the weather and sea-state forecasts will require
consultation with Transport (anada and major user groups eg. FISH
Committee, Deep Sea Trollers, Canadian Merchants Services Guild.

Furthermore, consultation with the DND/CFWS will be required to
establish cooperative programs and determine DND requirements for data.

Once the marine forecast desk has been established, consideration
should be given to extending an invitation to media representatives to view
the workstation, its operations, and products/services.



Activities

1.

2.

Negotiate with Coast Guard on best issue times of four forecasts at
CMTA meetings.

*

¥ - +
Negotiate issue times of four inlet forecasts for Douglas Channel

with Coast Guard and affected marine interests. Obtain appropriate
headers for new forecasts. : o

Establish rating board and hold competitions for marine 5peeialist
positions‘ move personnel.

Let contract for workstations, procure materlal and hardware, develop
software; up—grade lighting and- electrical requirements in operations
area. .

_Develop and write forecasting marine manual with input from staff and

coordinated through marine focal. point meteorologist.

Give on-the-job training to successful candidates and possibly hold
some in-house worksh0ps or seminars for this group. Will involve
ODIT in some of the training: May also involve Data Acquisition and.

" Scientific Services. Coordination through ODIT or PAEMM. o

© Implement coordination procedures with Seattle Marine Forecest unit
~initially and expand to include Anchorage and San Franoiscp.

w/p C569
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Implementation Plan 2

Title
Sea-State Forecasting.

Description of Plan

This plan will gradually introduce sea—state (ie. wave height
forecasts) over a period of 3 years. There will be 3 basic stages to the
introduction of these services/products: a limited sea-state forecast for
the offshore areas; implementation of a full sea-state forecast for the
offshore areas, with amendments, coincident with the establishment of a
marine weather forecast specialist position; and, accelerated research and
development toward implementing a comprehensive coastal (ie. inshore) wave
forecast service. (Note: a sub-Implementation Plan will be developed for
the third stage, R & D). '

Products/Qutputs

1.  Limited sea-state forecasts. Wave helght forecasts will be issued
twice per day for the offshore marine areas, BOWIE and EXPLORER. No
amendments, revisions or sea-state warnings will be produced. Refer
to attached “Guidelines for Sea-State Forecasts Issued by Pacific
Weather Centre”.

2. Full sea-state forecasts. This program will produce forecasts of up
to 4 per day, with amendments and revisions when required, for the
BOWIE and EXPLORER marine areas.

3. Comprehensive Coastal wave forecasts. Once R & D has been completed

and an appropriate data base has been installed, this service will
provide wave height forecasts for selected near coastal waters.

4, Additional services. As resources permit and development proceeds,
additional products may be provided such as wave height
analyses/prognoses charts and sea surface temperature analyses.

Milestones

1. Limited sea-state forecasts March 01, 1985.

2. Full sea-state forecasts for the offshore areas, effective
October Ol.

3. R & D to commence in fiscal year 1985-=86. Wave rider/atmospheric
sensing buoys to commence deployment in 1985-86 and continue for the

next 3 years.

4. Coastal sea—state forecasts to commence in the fall of 1987.



Implementation Considerations

1.

4.

Arrangements have been made with CF METOC Esquimalt and CFWO Comox to
provide guldance material to the Pacific Weather Centre for the
limited wave forecast program, until October 01.

Effective October 01, the marine specialist forecaster will produce
the mnecessary wave analyses/prognoses to serve as guidance:for the
forecasts and for distribution via facsimile brecadcast as required.

The R & D required for the near coastal marine areas should'include
the data acquisition’ requirements as well as the forecast technique
development. -

As the sea—-state program iS°'deve16ped, -an increasing mneed for
dissemination of actual and forecast informationm is probable.

Resources

1.

The first two stages of this program (ie. the offshore forecasts) can
be accommodated by the marine forecast specialist position, under the
proposed reference level of 6 P-Y for a 24-hour shift, 7 days per

- week.

The R & D portion for FY 1985-86 has been allocated as: 2 P-Y and
$400.0K 0 & M + Capital to be funded by DFO. :

It is not yet clear what the resource requirements will be for. .
implementing a ccastal wave forecast service. This service may
require additional P-Y depending on the level of automation and data
available to the forecast desk.

Coordination with Other Govermment and External Agencies

1.

The implementation, October 01, of the full offshore wave forecast
program will require negotiations with DND/CFWS to .establish
coordination of programs and didentify DND needs 1in the service
programs for SAR and other operational activities.

Development of the coastal wave forecast program will require close
coordination between AES and DF0Q/I0S in establishing requirements and
negotiating effective and timely resource transfers, where
appropriate. It should be noted that AES/Meteorological Services
Research Branch (MSRB) has had significant experience in the
development and application of wave height analysis and forecasting
techniques - 1I0S, MSRB and AES Pacifiec Region will need to work
closely together on the R & D. Furthermore, operating a cocastal wave
forecast service demands amendments and warnings, as required, 24
hours per day. As much as possible, the R & D should focus on data
systems and forecast techniques that can be readily absorbed by the
marine forecast specialist position at the Pacific Weather Centre, in
order to reduce or eliminate the need for additional P-Y resources.
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3. Cooperation will be required with Tramsport Canada/Canadian Coast
Guard for broadcasts of real-time observations and forecasts of wave
conditions. With the other announced improvements to marine weather
services, it would appear that a significant workload increase may
result in the dissemination system as a whole.

4. Consultation with the marine community -will be a necessity in order
to determine user needs/standards and establish feedback mechanisms.

Activities

1. See Implementéﬁion Plan 1 for sgleétiqn of personnel.

2. Review literature on sea—state-*f'orecésfing — Focal Point Marine.

3. Vigit Esquimalt or Comox to --observe operational program now in

) existence —— Focal Point and PAEMM. .

4. ' TImplement existing sea-state forecasting programs at Esquimalt and’

Comox into PWC operations. Establish appropriate procedures and
" working schedules to accomplish this -- PAEMM, Focal Point Marine,
possibly one of successful candidates.

5. Run program in parallel with Comox and Esquimalt for about two weeks
in late September.

6. Investigate expansion of program —- input from Scientific Services.

and Marine Specialty Unit, including Focal Point Marine.

w/p C574
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Implementation Plan 2a

Title

Wave Rider Buoys (Sea State Sensing) -

Description of Plan

This plan relates to the establistment of a wave forecasting service
and the requirement for supporting wave data in real time. The DFO will be
tasked to establish a R&D phase for the development of sea state forecasting
techniques. TIn association with this, DFO will upgrade and expand its network
of wave rider sensing buoys.in 1985/86 and continue through 1988/89. It is
further proposed that-these wave sensing buoys, which will be reporting in real
time, be equipped with atmospheric Sensors (wind, pressure, alr temperature).

Products/Qutputs . -

1. Wave rider and atmospheric sensing “buoys- will provide hourly measurements
(24 per day):

— wave height

— wave period

~ wind direction

-~ wind speed

— air temperature

—~ atmospherie pressure

Thls data will be transmitted via GOES satellite and distributed by AES
communications to DFO/AES and to Coast Guard for broadcast to marine
users.

Mileétones

1. Coordination of DFO/AES data requirements and buoy sites — June, 1985.

2. Development of sensor specifications for measurement of wave height and
pericd — December, 1985.

3. Finalization of procurement specifications for wave/atmospheric sensing
moored buoys — March, 1986.

4, Procurement and deployment of 5 tethered buoys - June/July, 1986, to
upgrade DFO network.

5. Procurement and deployment of 4 tethered buoys — May/July, 1987, to expand
DFO/AES network.



Implementation Considerations

1.

2.

3.

4.

5. -~

6.

Selection of suitable buoy sites in consultation with DF(Q/Coast Guard.
Coordination of deﬁloyment and mooring with Canadian Coast Guafd.
Coordination with AES HQ for assignment of GOES Channel. -

Possible modification of CODCON to accommodate data messageshffom buoys
and distribution to users.

Discussion with Coast Guard on dissemination of sea state data to marine
users. ‘ : ‘

Considexation_should be given tO”méeting{ﬁis requirement with the use of
NDBC's 'E' type buoys and DACT payloads - to capitalize on proven
technology which dis available :'off -shelf’.. .

Resoﬁrces (Component of DFO Funding)

NOTE:

PY CAP 0&M
1985/86 |

1986/87 - 50.0 15.0
1987/88 - 40.0 ~27.0
1988/89 - 27.0

This level of resourcing is based on the assumption that this requirement
for sea state sensing will be combined with that for automatic weather
reporting stations (tethered buoys) such that a single platform will be
reporting both atmospheric and oceanographic data.

w/p C574
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Implementation Plan 3
Title
Establishment of Moored Buoys {(NOMAD)

Description of Plan : .

To enhance the network of meteorological and oceanographic reporting
stations in the Northeast Pacific by establishing a moored buoy: reporting
program. This program will consist of 3 moored buoys equipped with atmospheric
and oceanographic semnsors reporting hourly in real time (GOES) and deployed
several hundred miles off the Coast of British Columbia.

Products/Outputs : e

These moored buoys will provide hourly measurements of
meteorological and oceanographic parameters — 24 hours/day, and include:

= wind speed

- wind direction

- atmospheric pressure

- alr temperature

- sea surface temperature
— wave height

~ wave period

- wave direction®

Milestones

a) NDBC Lease/Operation

1. Formalize lease agreement with NDBC for NOMAD deployment late 1985
early 1986.

2. Agreement on deployment, location and timetable by July 1985.

b) AES Operations

1. Preparation of procurement specifications by December 1986 including
buoy hull, payload (sensors).

2. Tendering and construction for delivery of ome NOMAD buoy hull for
April 1987.

3. Procurement of electronic payload (DACT system) for April 1987.
4. Acceptance/operational testing (in the water) for May 1987.

5. Deployment August/September 1987.

6. Buoy operational — October 1987.

7. Preceeding procurement/deployment cycle duplicated in 1988 and 1989.



Implementation Considerations

1.

Assumgtions

In considering the implementation of this plan, several factors have to be.
taken into account, these are:

- There 1s a degree of urgency in implementation — a commitment has been
made for the first deployment in 1986.

- AES does not have any operational experience in a moored buoy program -
it is estimated that AES will require 24-36 months to set up a buoy
program.

. The current range of meteorological instrumentation used by AES is not
compatible to buoy operation - not desigend for marine/buoy
environment.

- The private sector in Canada does not have technical knowledge or
experience in atmospheric sensing buoys (the technology that exists is
in the field of oceanographic sensing and based on a mobile wave slope
riding platform). Atmospheric sensing buoys require a stable platform
as possible.

- The NOAA Data Buoy Centre is one of the world's leading authorities on
moored buoy operations.

. NOAA NDBC would offer assistance to AES because of the resultant data
benefits to NOAA, NWS.

Approach to Implementation

Based on the above assumptions, the logical and most cost effective
approach for AES in implementing this program is to capitalize on the
assistance offered by NOAA NDBC for the Northeast Pacific buoy program.
This assistance is the leasing and operation of one NOMAD buoy for AES by
NDBC — with deployment in late 1985.

Such an approach will allow AES to meet its commitment for a 1986
deployment and also provide AES with the opportunity to clearly monitor a
deep sea moored program and gain experience which would be helpful in
deciding AES future approach in operating a moored buoy program, whether
to contract out, all or part of the operation, or maintain its operation
"within house™.

Costs

Based on preliminary estimates obtained from NDBC, the leasing of one
NOMAD buoy will cost: '

$U.8. 257.0K one time <cost for 1lease of equipment
(buoy/payload/mooring)

$U.S5. 62.0K annual operating cost including data quality control.

These figures are based on deployment being carried out by Canadian Coast
Guard vessels/equipment.



Resources
PY CaE. 0&M
1986/87 .5 350.0 50.0
1987/88 .5 350.0 90.0
1988/89 .5 350.0 130.0
NOTE: ' .

If NDBC NOMAD is leased, there will be a decrease in requirement for Cap.
with a corresponding increase in 0&M funding.

Coordination Required with Other Agencies

Agreement with NOAA Data Buoy Center on leasing one NOMAD.
Agreement on NOMAD buoy location with NOAA/NWS.
Acquisition of appropriate communication (GOES) channels.

Coordination with Coast Guard for deployment and mooring at operational
site with NDBC supervision.

Determination of standard reporting format.

Agreement with DFO on purchasing costs.

w/p €574
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Implementation Plan 4

Title

Drifting Buoys — wind instrumented.

Description of Plan

To update the present drifting buoy program by augmenting the
number of deployed drifting buoys with wind instrumented buoys. i

Products/Outputs

Drifting buoys to provide measurements of atmosphere pressure,
sea surface temperatures and non directional wind communicating through the
orbitting TIROS satellite.

Milestones

1. Preparation of procurement specification, including wind sensor by
January 1986, '

2. Tendering and delivery of wind instrumented buoys (6 per year) for May
1986 and subsequent years till 1988.

3. Deployment commencing June/July 1986.

Resources
Y Cap. 0&M
1985/86 -
1986/87 - 120.0 5.0
1987/88 - 120.0 5.0
1988/89 - 120.0 5.0

(Cost of wind iInstrumented drifting buoys estimated at $20.0K per buoy.
The incremental cost of wind sensor and software changes (about $1.0 -
2.0K) could probably be absorbed by the discount of a bulk procurement.)

Implementation Consideration

1. Integration of the procuremenst of wind instrumented buoys within the
existing drifting buoy program.

2. Determination of transmitted message format for wind informatiom.

3. To deploy wind instrumented drifting buoys in the preferred deployment

zone (see attached map) at a rate sufficient to ensure that of the 6
operating buoys within the deployment zone at least one is reporting
wind information.



DRAFT

Implementation Plan 5

Title

Automatic weather reporting stations.

Description of Plan

The installation and operation of (10) additional automatic
weather reporting stations located in major inlets and along the west coast
of British Columbia. These stations will be a combination of land-based
stations or tethered meteorologically instrumented buoys. o

Products/OQutputs

1. These statioms will provide hourly measurements of meteorological
parameters — 24 hours/day, such as:

-~ wind speed

- wind direction

= alr temperature

- atmospheric pressure
= humidity

Transmitted, via the GOES satellite, these reports will be
- distributed over the AES communications network, and available at AES
offices and Coast Guard marine radio

Automatic weather reporting stations will be located along major deep-
water channels, along the coast and in open coastal waters, for

example:
Installation
Location No. of Statiomns Priority

Douglas Channel 2 1
Burke Channel 1 3
Bute Inlet 1 3
Hecate Strait 2 2
North Charlotte Sound 1 3
Dixon Entrance 1 2
West Coast Vancouver Island 1 3
Entrance to Juan de Fuca Strait 1 2

P
o

Total

Mil estones

1. Procurement of buoys to commence in April 1985 with deployment
starting by August 1985.

2. Subsequent procurements will be made in the spring of 1986 and 1987
with deployments during the following summer — see Appendix TA'.



Implementation Considerations

1.

2.

Selection of a suitable a NDBC 'E' type buoy and mooring for use as a
meteorclogical sensing platform.

Use of NDBC's specifications for Data Acquisition Control and
Telemetry (DACT) and sensors. .

Allocation of appropriate GOES channel.
Dissemination of automatic statlom reports to user groups.

Determination of minimum time for repair for station failures
(individual sensors), based on NDBC specifications.

Procurement action will need to commence in April 1985 - suppliers may
require up to 120 days for delivery and to meet August/September
deployment deadline for 1985. '

Consideration should be given to including wave height and wave period
sensors on buoys located in open coastal waters.

Location of buoys will have to be cleared with Coast Guard so that
they do not constitute a hazard, are properly identified and marine

groups are advised.

Site sﬁrveys for other than Douglas Channel will require discussion

with local marine groups (fishermen, recreational boaters), Coast

Guard.

0. Technician training for installation, servicing of DACT systems to be
arranged with NDBC - May, 1985.

Resources

1. Estimated costs of §50-55K per buoy include the buoy hull, mooring,
atmospheric sensors (wind speed and direction, atmospheric pressure,
alr temperature) electronic processing and GOES Transmitter. The
purchase of 2 buoys in 1985/86 — $100.0K.

2. 1 P/Y is require for procurement, testing, installation and

maintenance of the operational system.

PY Cap. 0&M
1985/86 1 100.0 - N -
1986/87 1 160.0 30.0
1987/88 1 100.0 45.0
1988/89 .5 65.0

Coordination with Other Govermment and External Agencies

1.

The identification of buoy requirements will need to be carried out in
association with DFO to determine if there 1is a requirement for
inclusion of wave sensors.



_3_
Coast Guard have made a commitment to deploy and maintain weather
buoys, deployment will have to be coordimated with Coast Guard.

The inclusion of auto. station reports in routine broadcasts from
Coast Guard marine radio facilities will require coordination. -

Technology Considerations

1.

NOAA NDBC has acquired considerable technological knowledge and
experience with moored buoys ~ both for deep sea and coastal
applications.: This technology is available to AES.

NDBC's 'E' type buoy {(cost $20.0K) which has been used in several
years of coastal application i1s proven technology.

NDBC's electronic payload (DACT - Data Acquisition Control and
Telemetry) is also well proven from operational applications both on
'E' type buoys and coastal automatic stations - (cost $35.0K).

NDBC is currently developing an advanced - value engineered electronic
payload (VEEP) for its buoys. This new payload will be designed for
the NOMAD and 'E' type hulls. AES if it adapts, these buoy hulls will
be able to upgrade its payloads to the new VEEP when available without
difficulty.

The procurement of 'E' type hulls and DACT payloads can be made
through Canadian suppliers (hulls fabricated in Vancouver/Victoria.)
NDBC's DACT payload available from Emhiser Research Limited, Parry
Sound, Ontario. This equipment is available “off the shelf” - 120 day
delivery but may require some software modification of message
output.

L w/p C574



, 1985 /86 1986/87 1987/88 1988/89
AMIJJASONDJIJFM AMJJASONDJIJFM AMJJASONDJIFM AMJJASONDJIFMNM
Douglas Channel (2) .MW TI 0
- Hecate Strait  (2) .m | P TI O “
Dixon Entrance (1) 5 P TI O
Juan de Fuan ] P TI O
West Vancouver Is. S P TI O
N. Charlotte Sound S
Bute Inlet S
Burke Channel 5 P TI 0
Resources PY Cap. 0&M PY Cap. 0&M PY Cap. &M PY Cap. 0&M-
1 100.0 1 160.0 30.0 1 100.0 45.0 5 65.0
Number of :
Installations 2 4 2

Legend P - Procurement;
5 - Site survey

I - Installation;

T - Testing;

0 - Operational;




DRAFT

Implementation Plan 6

Title
Install Automatic Weather Stations and Disseminate Weather Information.

Description of Plan

With the addition of automatic weather reporting stations and
buoys, thils action proposes the transmission of relevant weather data in near
"real-time". '

Upgrades of the communications system between AES and the Coast
Guard radio stations and of the facilities for continuous marine broadcasts
(CMB) are integral to accomplishing near "real-time” transmissions of weather
data.

This action would result 1in a large Increase 1in the
nunber/frequency of observations being received at the station for marine
broadcasts. This may have a significant Impact on the workload of the staff

of marine stations. Transport Canada will perform a workload analysls, after
which options for implementation will be investigated.

Milestones
. Workload analysis completed — April, 1985.
. Options investigated - May, 1985.

. Further milestones may be contingent on the upgrades of the
communications and CMB's. =

Implementation Considerations

Consultation must be made with Transport Canada officials:

a) to ensure the installation of the automatic stations are logistically
sound and consideration is given to future lighthouse automation
plans;

b) to arrange procedures for the broadcast of the- station data at

regularly defined intervals.
Resources

Resources to be determined by Transport Canada/Canadian Coast Guard.

w/p C574
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Implementation Plan ¢ \

i
: N
e

Title - :\j‘j‘

Install Automatic Weather Stations and Improve Dissemination
of Weather Information, :

Description of Plan

Stations and buoys, this dction proposes the transmission of
relevant weather data in near "real-tipe",

This action would result ip a large increase in the
number/frequency of observations being received at the station
for marine broadcasts, This may have g2 significant impact on
the workload of the staff of marine stations. Transport Canada
has implemented 3 Program to provide new s0lid state CMB’s,

Milestonesg

CMB Program

0 Preliminary evaluation of npey CMB unit ~ May 1985,

0 Purchase of CMB unit for Operational evaluation of
CMB unit at Vancouver C¢ Radio - September 1985,

¢ Define Operational Requirements and Prepare specifi-
cation for tendering - September 1986, '
March 1987.

6 Delivery of 4 units for West Coast Radio Stations -
July 1987, '



R R T

ImplemEntation Considerations

—

Consultation must be hmade with Transport Canada offtcials:

(a) to ensure the installation of the automatic stations
are logistically sound and consideration 1s given
to future lighthouse automation plans;

(b) to arrange procedures for the broadcast of the station
data at regularly defined intervals.

Resources

Resources for CMB program to be provided by Transport Canada/
Canadian Coast Guard as follodows:

1985/86 - . 100K

1986/87 - 150K
1987/88 - 200K

w/p C574



A. Description of Plan i

8964-1 (PAESS/BB)

Implementation Plan #7

British Columbia West Coast Marine Reporting Program

(West Coast MAREP)

The plan 1s to provide the west coast fishermen, aﬁd other

mariners, with a relatively direct communications channel to the marine
forecaster at the Pacific Weather Centre. This would be accomplished by
a shore—based person, near the area of interest, to act as a liaison
between the mariners at sea and the marine forecaster.

B. Products/Outputs

The purpose of the program would be to:

Encourage fishermen (and other mariners) to take marine weather
observations and transmit them to the marine forecaster.

Enable fishermen to alert the marine forecaster if weather and
sea~state conditions are significantly different from those in
the marine forecast.

Enable the marine forecaster, through the shore-based person, to
express subjectively the general confidence level of the marine
predictions or alert fishermen to possible rapid deterioration in
weather conditions.

- Provide a Dbetter service to the fishermen (more accurate

forecasts and more timely warnings) and improve understanding of
the marine environment.

C. Milestones

1.

Consultation with fishermen associations and other agencies to
obtain a viable MAREP program, including site and person
selection for the MAREP station, completed by June 30. '

Draft comtract with MAREP operator, specify equipment and

- purchase, by August 30.

Install equipment, test all communications circults and prepare
news/information bulletin for fishermen, by September 30.

Start program on October 1, 1985.



D.

Implementation Considerations

1.

Feasibilitz

The first step for a MAREP program would be to set—up a prototype
or pllot MAREP program, consisting of one MAREF station located
strategically near a large fishing community. :

Once the pilot project 1is operating successfully, additional
MAREP stations can be considered.

Location

A MAREP. station would be preferred on the west coast of Vancouver
Island, mnear Tofino or Ucluelet for example, because for ‘this
area fishermen are often exposed to the direct 1mpact of the
fierce pacific storms and offshore marine weather reports are
generally scarce. ‘

The best location would have to be decided in consultation with
the fishermen and the Canadian Coast Guard (CCG).

MAREP Person

A critical consideration would be the selection of a person to
operate a MAREP station. Such a person would essentially have to
be on call 24 hrs/day.

For a successful program such a person should be:
(1) Friendly, out-going, and able to communicate well.

(ii) Be part of the fishing community, relatively well~known to
fishermen and perhaps be a retired fisherman or the spouse
of a fisherman - would be no difficulty in estzblishing
liaison with fishermen.

(1ii) Have a knowledge or background or interest in radio-
communications, i.e. perhaps a ham radio or CB operator.

The selection would be critical and fishermen and the CCG should
be surveyed for the best possible person.

Salary/Contract

It is difficult to estimate the number of hours a person would
devote to contact fishermen. Initially a rough estimate would be
3 hrs/day, on average. At $8/hr this would imply approximately
$700 per month.



5.

Thus an annual contract in the range $7000 to $9000 might be
reasonable.

Equipment o
Tentatively the following equipment is suggested:

(i) A VHF line of sight transmitter (range 40-60 miles), cost
$3000-54000. : .

(Later a singie side band transmitter could be added to
extend range).

(11) A telephone, communicate with the marine forecaster, all
charges would be paid by the AES.

Estimating about $0.50/min for long distance charges and
say 20 min/day, on average, for 365 days would yield a
cost of $3,650 per year.

(iii) A telecopier, cost $1500 to purchase, to transmit a copy
of the marine forecasts (and other relevant information)
to the MAREP person.

These other options (considerably more costly) are:

- Electronic Mail, $12,000
(HFD radio terminals)

= Modem & Printer, $1000-4000
— Teletype, $250 per month

Training :

Initially the person selected would have to be acquainted with
P.W.C. operations and acquire some basic meteorological
knowledge.

This may be accomplished by an initial visit to P.W.C. and
occasionally attending seminars.

Initial cost $1000 (rough estimate). N .

Miscellaneous

Also considered should be the format of the marine ® weather
reports by the fishermen. These could be "plain Ilanguage"
reports.



Must also formalize contact with marine forecaster, schedules for
transmitting marine forecasts.

Evaluation of MAREP Program should be conducted on an on—going
baSiS .

Resources

For first year of operatiom (estimated):

Item O&M(S$) Capital(s)
Equipment Installation - 2,000
Equipment Purchase B 6,000
Telephone Charges 3,600
Salary (Contract) 8,000
Training 1,000
Miscellaneous 500

13,100 8,000

Cooperation/Coordination

The site selection for a MAREP station and an operator, as well
as the program details should be coordinated or done in consultation
with:

- Fish Committee Jr &W'€¥
~— Deep Sea Trollefs Association

— Fisheries Association of B.C.

— Pacific Gillnetters Association .
— Canadlan Coast Guard

— Institute of Ocean Sciences

= Canadian Merchant Service Guild

These agencies (and others) may be interested in providing ideas
and/or support for the proposed MAREP program.

w/p A197



DRAFT

Implementation Plan 8

Title

Upgrade the Canadian Coast Guard Communications Facilities.

Description of Plan

Connect 7 Canadian Coast Guard marine radio stations to the AES
New Communications System.

This action will facilitate selective formatting of weather
information both for the input of weather observations and the dissemination
of forecasts and warnings to the individual marine stations. This will
reduce the time for communications of data and the number of errors that may
be introduced. :

Milestones

« Work orders issued - August, 1985.

- Victoria, Vancouver, Tofino comnected — September.
- Alert Bay, Prince Rupert - October.

- Nanaimo — November.

- Bull Harbour - January, 1986.

Implementation Considerations

The plan will require coordination with Transport Canada and local carriers.
Training will be required for the marine radio operators.

Resources
1985-86 1986-87 1987~-88
- P/Y Cap Q&M P/Y Cap 0&M P/Y Cap 0&M
Purchase, '
installation and - 30.0 50.0 - - 50.0 - - 50.0
maintenance of
CRT/Printer/Modem

w/p C574



DRAFT

Implementation Plan 9

Title

Standard Consultation Between Environment Canada and Fisheries and COceans on
Fisheries Openings.

Description of Plan

. This plan may be comsidered in two aspects:

a)

b)

a)

b)

The feasibility for regular consultation between DOE and DFO prior to
fisheries openings will be discussed. Included in this discussion will
be an extension of the ROE Herring Safety Advisory Committee to include
the salmon fishery season and the practicality of cancelling announced
fishery openings when there are forecasts of severe weather conditions.

Broadcast of the latest forecasts. At the closing of a salmon fishery
prior to the movement of the fishing fleet {and, at times, for the
Herring Roe Fishery), DFO vessels will broadcast the latest marine
forecasts.

Milestones

Discussions have taken place on expanding the terms of reference for the
ROE Herring Safety Advisory Committee to include the salmon fishery,
January 28, 1985.

Broadcasts of marine forecasts to commence in the 1985 salmon fishery
season.

Implementation Considerations

Implementation of regular consultations will require an adequate two-way
communications system between DFO vessels and AES.

Severe weather eriteria for closing fisheries will need to be negotiated from
the viewpoint of both safety and economic considerations.

Resources

Resource implications are not known at this time. AES and DFO officials will
discuss options for interactive, reciprocal communications facilities.

w/p C574



DRAFT

Implementation Plan 10

Title

Marine Operational Forecasting Workshop

Description of Plan

A marine operational forecasting workshop 1s to be held. in the
fall of 1985. ‘ ;

Objective/Outputs

To review our knowledge of marine forecasting and to determine the
areas of research and development required to ensure adequate Canadian West
Coast marine forecasts. The workshop will be held jointly with the NOAA/NWS
at the University of Washington.

Milestones

- May, 1985 ~ Negotiate with NOAA/NWS to host a joint workshop at the
University of Washington to be held in mid-September 1985.

+ Finalize joint objectives/funding arrangements by June 30.

« Invitations to invited seminar lecturers, June 1985.

- Workshop — week of September 9-13, 1985.

» Summary and recommendations November, 1985.

- Recommendations for future R & D January, 1986.

Implementation Considerations

Ls There will likely be a need to pay for travel and possible honorarium to
some invited participants.

2. There will be no registration fee therefore no revenue generation.

3. AES Training Branch, and AES Atlantic Region participants should be in
attendance. MSRB participants should also be considered.

4, Consideration should be given to extending an invitation to a European
expert.

Resources
1. Person months for Workshop Chairman and Program Chalrman/Secretary.
a) workshop preparation/invitations/bookings 2 months

b) conduct workshop and prepare recommendations 4 months



2. Capital and 0&M

a) workshop accommodations 4 days @ $200 U.S. $ 800
b) mailing, stationery and printing $ 500
c) travel, accommodations, etc. 5 400

Coordination Required with External Agencies

Coordination will be required with NOAA/NWS to determine
objectives and negotiate appropriate joint funding. .

The University of Washington will need to be contacted to

establish final attendance numbers and negotiate/confirm associated meal/
accommodation expenses.

w/p C640



DRAFT

Implementation Planm 11

Title
Marine Forecasting Research and Development

Description of Plan

To address the required actions to promote research and
development into marine forecasting techniques. :

Objective

To state the options and approximate resourcing needs for research
and development into marine forecasting techniques. The ultimate goal should
be for operationally "oriented techniques wusing early warning
signatures/danger signs for rapidly developing systems of synoptic and
mesoscale nature and of ex-tropical systems moving in the mid-latitudes.
Options should include original R&D, cooperative R&D, OCEAN STORMS, CASP
results, and regional model development.

Milestones

« Initiate investigation into current applicable research April 1985.

- Participate at Marine Operational Forecasting Workshop 1in September,
1985.

- Review of Workshop recommendations by April 1986.

.- Preparation of options and approximate resourcing by May 1986.

Implementation Considerations

1. This project is strongly coupled to the results and recommendation of
the Marine Operational Forecasting Workshop. The recommendations from
this Workshop will not be available until March 1986.
Resources
1. Person months for Project Manager and Project Assistant
3 months

2. Capital and 0&M

Travel 52000

w/p C640



8964-1 (PAESS/BB)

Implementation Plan #12

West Coast Mariner's Weather Manual

(Preliminary Draft)

Description of Plan B

The plan is to produce a two volume mariner's weather manual (one

for the B.C. south and north coast), under contract with a meteoro-
logical consulting company.

iogical

The manual envisaged will contain a wide varliety of meteoro—
» and some oceanographic information for the west coast fishermen

and other mariners.

Products/Qutputs

list):

Specifically the manual will contain (this is a preliminary

Map of B.C. offshore and coastal marine forecast areas.

Description of the Pacifie Weather Centre's operation (how
marine forecasts are produced).

Number of issue times of marine forecasts.
Type of marine warnings issued.

Location of weather broadcast transmitters, broadcast times
and frequency.

Location of all coastal weather offices, inecluding address and
telephone number.

Location of all lighthouses taking marine weather observations
and their observing times.

- Description of coastal and offshore meteorological observing

network (shore stations, ship reports, ASAP, drifting
buoys,...).

Discussion and 1ist of past extreme weather and sea-state
events (indicate magnitude of windspeeds and wave heights
encountered).



c.

D.

=~ Discussion of nature, type, track and frequency of storms
affecting B.C. coastal waters.

= Discussion of common (unusual) forecast problems encountered.

=~ Condensed cloud chart with an indication of weather conditions
" llkely encountered. B

= Discussion of meteorological hazards, such as outfloﬁ winds,
sea spray icing, Intensification of winds through narrow
channels and so forth.

— Discussion of fishermen survey conducted to describe general
marine weather and sea-state hazards encountered.

— General discussion on meteorclogical safety practices.

~ Description of currents (done through comsultation with 108).

=~ Wind and sea-state frequency diagrams.

— Discussion of critical marine parameters (wind, waves and
visibility) and their climatology, such as frequency of gale

force winds, or near zero visibilities.

= Discussion of representativeness of the meteorological obser— .
vatlions from lighthouses and weather offices.

Milestones
1. Draw up specifications for manual and contract work statement by
August 30, 1985.
2. Request proposals through DSS and award contract by September 30,
1985.
6
3.

Coutracticompleted and manvuals published by March 31, 19§Z<

Implementation Considerations

1.

2.

Must decide on number of pages of manual.

Revenue generation — would a charge be made for the manual?



3. Cost is an important item depending upon contents, paper quality
(color diagrams, etc.) and number of coples required, the cost
may vary significantly,

A contract may cost anywhere from $5,000 to $50,000 depending
upon the level of effort.

T

4. Careful consideration must be given to manual contents as it must
be a practical and useful gulde for mariners. :

Resources

At thils point it is not yet clear what resources are required.
Some time must be allowed to draft initial specifications for the manual
and from this more accurate cost estimates may be made.

Cooperation/Coordination
Suggestions for a mariner's weather guide should be solicited

from fishermen associations, Canadian Coast Guard and DFO. In addition,
some agencies may wish to contribute information for such a manual.

w/p A198
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THE OCEAN WEATHER .STATION “PAPA" ALTERNATIVE_bATA SYSTEM

: R.E.-VOCKEroth; Atmospheric Enyirdhﬁent Service, Canadgr

" ABSTRACT B e

Rising.operatjﬁg costs Ted the Canadian Government in.1978 to decide

to terminate the use of weatherships at Ocean Station PAPA and to develop and = .

implement atternative means of obtaining meteorological observations from- the

north east Pacific Ocean. The alternative system under development, using

. ‘geostationary and ‘pdlar orbiting satellites, drifting data buoys ‘and coastal . .
: automatic stations is described, and the operating costs of the two systems are

.

| cﬁﬁé;to]steadinfincreasingfepeiating-cgsté,-the'goverﬁmeﬁt of Canada

‘?egfetfulTy announced in the fall of 1978 the decision to” terminate tiie oper-
ation of the observing ships at Ocean Station PAPA, at 50°.'N and 145° W ip ‘the =

north east Pacific Ocean, 1100 kilometers west of Vancouver Island. - The -

have maintained a continuous program of upper‘air, surface and special observa-

‘tions at that station.  The upper: air program consisted of four daily

soundings, two.with radiosondes and.radar winds, and ‘two with radar winds -

- -alone.. Full ships synoptic reports were transmitted.eight times daily. Pre-

cipitation raddr, €O, and wave recorder observations were made routinely,

- and-numerous research=projects-were—supported. Fhe ships altso carried-out -an
- 0ceanographic program, .and provided marine navigation and aid services..

_ In response'to-theinumerous.concern3}over the}effects of a sudden' _
termination of the ship's observations and te permit initial alternatives, to be
developed, the Canadian Environment Department deferred a number of other

pregrams in -order to fund the operation of the ships for .an additional :two -
years. - g - :

THE  ALTERNATIVE PACIFIC AREA DATA SYSTEM. .

~ 1n November 1978 thevCanadfan,Atmospheric Environment Servige (AES)
initiated a project to develop and put into operation alternative meteoro-

.logical observing systems for. the north east Pacific. With a target operating
. budget of one fourth of that for the ships, no way was secen-to duplicate their
whole program. In consultation with the US National Weather: Sérvice and with
- other Canadian government departments, a plan was drawn up for an alternative »

Pacific Area Data System (PADS) providing meteorological information from west -

of station P eastward and northward to the Canadian and Alaskan coasts. The

key component of this system is the meteorological satellite analysis program
in the AES Pacific Weather Centre in Vancouver, which is soon to he equipped

with a flexible interactive system for receiving -and. processing ‘the GOES West
Satellite imagery. These analysis are to be supplemented by coastal and ocean

- surface reports from several new sources. The possibility of instituting an
“international shipborne rawindsonde program-is curreatly .being studied. This

is a progress report on the development of this Pacific Area Data System.

0 »

_station was established in 1950 with two refurbished navy frigates. Since
1967, on alternating six week cruises out of Victoria, B.C., two. especially B
~constructed Canadian Coast Guard ships, the -CCGS QUARDRA and the CCGS VANCOUVER
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. developed under contract by MacDonald, Dettwiler and'A

- Information Processing System (WIPS)} component
“installed. Receiving time-stretched digital VI

on these images are routinely prepared and disseminated in the Form of cloyd
analysis charts, Figure 3, a descriptive Upper air analysis, and recently also
in a "Satellite Analysis Chart” Figure 4. This latter chart shows the loca-
tions of jet stream axis,. pressure centres, upper ridges and troughs, vorticity

" maxima and lobes, together with the motions of these features.
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A major augmentation of the current satelTite

_analys$is program will ‘occur with
the. introduction of a

GOES VISSR station in the PWC. The station, being -
ssociates, Ltd. {MDA) of
In September 1981 the Weather.

of the station is to be .
SR data.directly. from the GOES -+ |

Vancouver, wil}l be implemented in two stages.
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ite, the station will provide half hdu%ly stibTe and infrared _
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ckground map contrast and of the gama corrections for the particular .
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about March 198244 Meteoro]ogica] Data Amalysis System (METDAS) .is

to the Vancouver GOES ‘station. With: this system the PWC meteoro-

i1l be able to.display and process the ‘inages received by the WIPS on

lution.SGreen,‘in grey scales or'infco]our._.Intenactive contrde
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et
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store and recall archive images; -
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.

the- PUC meteorofogists ga}h'experience with this versatile analysis
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the dispTay of grid point or conventional: data;’

the reception and'display of vertical satellite soundings, such as
TOVS data; N TR . L
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velocities; - y

the computer assisted preparation of.bogus point data, - and

transmission of this data to the CMC in Montreal; -

The tomputation.~cont0uriﬂg and dfsp}ay“pf sea surface
temperatures. - S S p

-'!

¢

N
. L]

. the computer assisted computation of Cloud winds, or other system =~



“The thorough probing analysis of- the satellite.imagery over the

Pacific Ocean, when uséd in conjunction with related numerically génerated
-upper air fields, and with the increasing use of TOVS soundings and aircraft
reports, both objectively and subjectively will be the principle alternative to
the upper air soundings heretofore provided by the weatherghips “for determining
the structure of the atmosphere over the north east Pacific. The appiication
- of the procedures that have been developed in the PWC has already -greatly
“improved their -analyses of this important area, and time aloné will tell to
-'what extent the current.and future techniques will of fset the loss of the
soundings from stationP. 1 .- . L ‘ : Y

[

-«

~ Mobile Ship Upper Air Soundings

.. Although the use of soundings -From ships and aircraft were at first

~ Judged to be too cestly, a thorough feasibility study of a new type of ship-
borne rawindsonde sounding system in the Horth Pacific is currently being. made. :

The proposal is based-on the.real time system potential of-the OMEGA windsonde

techniques used successfully -during’ the Storm Response Experiment {STREX) in

the north east Pacific in the.fall_of\TQBO,‘anq.on'the'schédu]ed.qperation,of3"

Japanese cargo vessels between North America-and dapan. This system could = -~
"possibly provide- four to six soundings-daily.in the north Pacifit, beginning in

f:71983{'for an annual operating cost of about one-million US dollars.

o A ten month Canada-Us qunﬁofed feésibi}{iyAqudy of this prbposai?was_
- begun in June 1981, under the direction of Warren Keenan of NOAA and Vincent
 Lally of NCAR. It must be emphasized -that at .this time the future of this~

.2 proposal is very dependant on the outcowme of the feasibility study, the .

“partitvipating goveraments. '

co-operation of the operators of suitable vessels, and on the'support pf'q' S

AN AUGMENTED SURFACE OBSERVING PROGRAM .~ . =« © -

“In addition to the regilar reports from the weathership at station P,
~surface reports from the area are received from six moored US buoys, and from
voluntary observing ships. To augment these sources, steps ‘have been taken to
- .. increase the ‘surface observations by using buoys,  and coastal -stations, and by -
increasing the recruiting—of voluntary-ships. - S S

C oy ."-

‘Meteorological Urffting Buoys- © . _ - ' _ o

Initially coﬁsidération-was,given to mooring an instrimented 10 meter

. discus buoy at station P, similar to the six being maintained by the US

National Data Buoy Program in an arc around station P. “However the requireinent
for two such buoys and their periodic éxchange in order to maintain one on
Station, together with the risk of capsizing or losing a buoy in this, one of
the world's stormiest oceans, made ‘this approach appear too costly. 1In view of
the promising results being obtained with simple drifting buoys in FGGE, it

was decided -to introduce an operational system based.on the further development
of 'such buoys. Hermes Electronics Ltd. of Dartmouth, N.S. were-contracted to
provide & number of FGGE type buoys, and to add ‘drogues and anemométers to such
buoys so as to -increase their. effectiveness. I : —_



To provide timely rece1pt .ofF bupy data from the north east Pacific,
and incidentally also from the Arctic. Ocean, an ARGOS Tocal usérs terminal was

established by adding suitable comput1ng capab111ty to the TIROS rece1v1ng
stat1on at Edmonton, A]berta.

!

The first four drogued FGGE type buoy's, dep]oyed near station P in
January 1980 showed serious reliability prob1ems A buoy rel1ab111ty program .-
was then instituted by the supplier, and six new bitoys deployed in October 1980
all operated without a failure until late Apr11, a period of 185 days. One of

“these buoys experienced early battery failure in May. With some improvement in

drogue durability, a useful operating life of a-year or more in the north east

‘Pacific appears achievable. The first buoys with anemometers were tested near "

MNova Scotia in June. The continuing develdpment and field trial program 1s
-aimed at increasing the cost effectiveness.of a dr1ft1qg buoy ‘network by
increasing buoy Tife and reliability, improving station keeping drogues,

—pTUVTdTng andrreperts, &nd pessqb&y—hy peoyzdlng a-measuee of sea state.‘f_1r -

The effectqveness and the optxmum dlstr1but1on Of dr1ft1ng buoys in
the north east Pacific, and the need for them in conjunction with surface data
. from voluntary vessels and moored buoys is under continuing review. Meanwhile .
it is planned to rep}enish the current network with four buoys to the south and
. west of station P this summer. More details on this buoy System and related
-;'developments uull be’ presented 1n another paper in th1s conference._

.. . 1 . ¥

'*,Voluntary ObserVIng Sh1ps -

_ While drifting buqys are- most cost, effectave ‘in_ocean aréas with A
“Jittle commercial ship traffic, an effective voluntary vessel observ:ng program:

- can potentially provide surface data most -economically in much of the PADS-area-i“'"“-*m

- "of the north east Pacific. To increase such cbservations, recruiting has -been .,
“stepped up, w1th“98—sh1pserecru4ted in the past 6 months, .in Canad1an Pacific
ports, in -comparison with 25 in the same time a year before. ~Studies have -also -

been started recently on means of impreving:the t1me1y recelpt of the ShlpS

reports, fincluding the possible use of sate1]1te BCP's to transm1t automatlc or
"~ manual weather data from'sh1ps.

.-

{ .MB - Moored Buoy
- AS - Automatic Station
p -~ Station PAPA

Fig. 5. Moored buoys and Coasta1'Automatie Statione
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- Coastal Automatic.Meteoro]ogicaT Stations

- To provide reporté-from key Tlocation§ in su
three MAPS type automatic weather stations were obta
Ltd. of Winnipeg, Man. Since installation in 1980 th

E.

pport of coastal shipping
ined from Bristol Aerospace
ese have been reporting

‘winds, air pressure, temperature and precipitation from the three coastal

points shown :in fig. 5.0 -

CDMPARrsoN OF ESTIMATED ANNUAE OPERATING COSTS

Bas@d on-current JQBI.dosté for fﬁel, salaried,

- Weathership Program

Apnual Operating Costs: =

" Cost in 1978 for full program

f”j:”

' .
a » « & -

* - - 5 2 % =2 4 %
.

.- Projected 1981 full program operatiqg-cost' C e e
. {12% annual increase for:fuel, salaries, etc.) -

. Actual operating cost in_ 1980 S

. {a-reduced staff and fuel saving program)-

_‘New PADS System

‘The SatelTite Station Program

~

‘"j_eStimated*annﬂaiipperétiOﬁé_;flf;'Iilfmf;“ .
"~ estimated annual system development..

'Thé,Sukfacé-ObserVing PrOgrém SR

.. estimated annual operations . . . i .
- .estimated annual system development . . .
- Total estimated annual cost R

y (System developmenf,dnd‘capitai_costs

. MobiTe Ship Uppér Air-Program

" Annual operating cost, very approximately . . . .
{System development and capital cost: $3.0 M)

_CONCLUSION .-

. This completes this status re
that Canada is developing and institut
the termination of the weather ship program
developing satellite, buoy and automation technologies,
expected to develop and evolve over the nex

ing in the north-e

To$T M)
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expendibles, etc.
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SL2Z M

port~on.the-meteonologicah data systems
ast Pacific Ocean wpon, "
at station P. - Using

the rapidly

‘these systems can be
t five years or more.

Studies are

planned in the AES of the potential for using the PWC subjective analyses .of

the north east Pacific area, and of

introducing this information, possibly as

"bogus” or adjustment points, into the objective numerical analysis. _If
effective techniques are developed, they could prove to be important in the

search for economical alternative
conventional observing stations.

to at least a small number of the most cost1y="
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