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RADARSAT EXTENSION STUDY 

ON ICE AND OCEAN USER REQUIREMENTS 

FINAL REPORT 

TASK 1 - COAST GUARD CAPTAIN INTERVIEWS 

1. INTRODUCTION 

This report summarizes the findings on the task to interview 

the Canadian Coast Guard captains and officers on the role of 

ice information in making routing decisions for icebreaker 

operations. In addition, a number of interviews were held 

with commercial s.hipping operators to obtain their point of 

view. The interviews were held in Halifax/Dartmouth, Sidney, 

St. John's, Quebec City, Ottawa and Toronto. The interviews 

were conducted in two sessions, the latter half of June just 

prior to the beginning of Coast Guard summer operations while 

the second set were completed in early December, 1982. 

1.1 Background 

The interviews with the Coast Guard captains were considered 

to be a key element in the ongoing process to determine user 

needs for ice and ocean information. The active captains and 

officers involved with icebreaking operations have the largest 

accumulated experience in operating ships in ice covered 

waters. Accordingly, it was crucial to obtain their views 

to provide insight into the needs, uses and the relative 

contribution of ice information in operational decision-making 

for icebreaking ships. 

The task is an extension to the original Radarsat Ice and 

Ocean User Requirement Study conducted by Philip A. Lapp Ltd. 
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for the project office which was completed in April of 1982. 

It was originally intended to interview the captains as part 

of the survey of user requirements; however, approval from 

the Coast Guard came too late for the task to be implemented. 

An interim report (1) based on the June interviews was 

submitted to the project office in September 1982 to coincide 

with the conclusion of the Phase A studies so that at least 

some input from this important group was immediately 

available. Th.e final report incorporates the results 

of the later interviews with other CCG captains missed on 

the first series and interviews with some commercial ship 

captains to obtain their point of view. 

1.2 Methodology 

The interviews were based around discussion of several related 

topics of concern to the Radarsat project: 

(1) Brief the captain and/or officers on the Radarsat 
project. 

(2) Discussion of the present ice information system and 
the services and products provided by the AES Ice 
Branch. 

(3) Review the proposed information products presented in 
Radarsat report 82-9 for their views on format and 
usefulness as well as any anticipated problems in their 
use. 

(4) How the captain uses ice information to make operational 
decisions regarding the routing and conduct of his 
vessel. 

(5) Other issues or points of interest raised by the captains 
and officers. 

A total of 24 interviews were conducted vli th various personnel 

including; 

14 active and former Coast Guard icebreaker captains 
2 CCG icebreaker chief officers 
3 active and former commercial ship captains 
2 people in the CCG Ice Operations Center 
4 marine superintendants for Arctic and Gulf oil 

tanker operations 
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Table 1 lists the names of the captains and officers and their 

positions who were interviewed. 

TABLE 1 

INTERVIEW LIST OF INDIVIDUALS AND THEIR POSITIONS 

Dartmouth, N.S. 

Canadian Coast Guard 

1. Captain W. Dancer - former captain Louis St. Laurent 
and Labrador 

2. Captain V. Barry - relief captain on major icebreakers 

3. J. McKenna - chief officer Louis St. Laurent 

B. Frampton - chief officer Tupper 

4. captain S. Gomes - captain Louis St. Laurent 

John A. MacDonald 

5. captain W. Tanner - captain Louis St. Laurent 

6. Mr. S. Gillis - routing adviser Ice Operations Center 

7. Captain I. Green - director CG Halifax Regional HQ (now retired) 

- former captain Labrador, John A. MacDonald, 
Sir Humphrey Gilbert 

8. captain Toomey - captain Pierre Radisson 

9. Captain P. Whitehead - Head, Ice Operations Center 

10. Captain C. Greene - captain John A. MacDonald 

Esso Marine Division 

1. Captain E. Coates - marine superintendant· 

Halifax, N.S. 

Federal Commerce and Navigation 

1. Captain B. Acorn - captain Federal Pioneer 

2. captain K. Raseback - Marine Superintendant 

Sydney, N.S. 

CN Marine 

1. Captain F. Petite - captain CN ferry BOND 

2. Captain Williams - captain CN ferry FREDERICK CARTER 



- 4 -

St. John's, Nfld. 

Canadian Coast Guard 

l. 

2. 

3 • 

Captain 

Captain 

Captain 

Rodeneiser - captain Grenfell (search and rescue) 

Dernford - captain Jackman (search and rescue) 

Piercy - captain Sir John Franklin 

4. Captain McGarvie - ice operation officer 

- former captain Cabot 

- relief captain on St. John's icebreakers 

Quebec City 

Canadian Coast Guard 

1. Captain Guimont - captain Alexander Henry 

2. Captain St. Pierre - captain Des Groseilliers 

Ottawa 

Canadian Coast Guard 

1. Captain R. Pierce - captain Sir Humphrey Gilbert 

Toronto 

Gulf Canada 

1. Captain A. McIntyre - Marine Superintendant 

Shell Canada 

1. Captain J. MacDonald - Marine Superintendant 
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None of these individuals had ever heard of the Radarsat 

project with the exception of two former CG captains now in 

shore positions in Dartmouth who had been briefed and inter

viewed during the original user survey. Thus it was necessary 

to spend some time on explaining the various aspects of the 

project. The discussion of their use of ice information for 

routing decisions centered on the topics of the present 

ice reconnaissance/forecasting system, the proposed information 

products and the captains' strategies in sea ice conditions. 

Examples of the proposed information products which included 

two SEASAT images were shown to the captains for their views. 

Following the first round of interviews which provided a 

considerable number of opinions on the products and a Radarsat 

Information Standards Commitee meeting held in October 1982, 

some of the products were changed in their format and presenta

tion. New versions of the ice ridge distribution and iceberg 

distribution charts were created and the forecast products 

altered slightly to improve their appearance. These latest 

forms of the products are in Appendix A of this report. Both 

the new and old versions of the products were shown to the 

captains in the second set of interviews. 

1.3 Report Organization 

The report is presented under headings related to the primary 

objective of the task to determine the role of the present and 

proposed information products in ship routing decisions. 

Section 2 summarizes the comments made by the captains on the 

various proposed ice and ocean information products with 

subheadings by product type. A brief summary of the delibera

tions of the Radarsat Information Standards Committee (RISC) 

meeting on the products is also included. Overall preferences 
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and general issues of concern about the products complete 

the chapter. Section 3 describes the use of ice information 

in operational decision making discussing the criteria used 

by the captains. Section 4 lists the conclusions and 

impressions of the writers in assessing the statements by 

the captains to the context of the Radarsat project. 

Section 5 outlines two recommendations to the project office 

to meet the concerns of these important end users. 
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2. REVIEW OF INFORMATION PRODUCTS 

During each interview the captain was shown examples of 

the proposed information products as presented in Radarsat 

report 82-9, "Information Products Required for Ice and Ocean 

Operations". This report discussed the form and characterictics 

of information products needed by the collective ice and ocean 

user community. A total of 11 products were proposed as follows: 

(1) Ice imagery and interpretive chart 
(2) Current ice analysis chart 
(3) Ice ridge distribution chart 
(4) Forecast ice ,concentration/thickness chart 
(5) Forecast ice drift/pressure chart 
(6) Iceberg distribution charts - nowcast and forecast 
(7) Vessel location map 
(8) Wave data charts - nowcast and forecast 
(9) Sea surface temperature chart 

(10) Ocean features analysis chart 
(11) Ice accretion chart 

Examples of products 1-6 and 8 were shown to the captains for 

their review and comment. Products 7, 9 and 10 were of minimal 

operational interest while product 11 was discussed in concept 

only, since no example was available. AS mentioned earlier, 

new versions of products 3-6 were created and shown along with 

the older products in RPO report 82-9. 

Comments on the products from each captain could be classified 

under one of four responses: 

(1) Product was desired for operational use. 

(2) The product was desired but the effort to 
produce it to be useful and timely was not 
worth it or there was skepticism on its validity. 

(3) The product was either unnecessary, a duplicate 
of another product or it is or would not be used. 

(4) No comment on the product. 
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Table 2 shows the breakdown of responses for each product 

from the 24 interviews. The new formats for products 3-6 did 

not affect the response on whether a product was wanted or not. 

It is interesting to note that the imagery and interpretive 

charts as well as the current ice analysis chart were 

unanimously desired. The two negative responses to the 

imagery came from one coast Guard captain and one tanker 

marine superintendant. The CG captain commanded a search 

and rescue vessel, and believed his vessel would not get the 

necessary receiving equipment for the il'lagery. Tile marine 

superintendant, while expressing his admiration on the quality 

of the imagery, felt its availability to the captain ,,,ould 

result in less consideration of all other factors in 

making his o~erational decisions. 

The response to the current ice analysis chart was not 

surprising since all are familiar with it and have used the 

chart operationally for some time. 

Opinion on the remaining products, once the no comment figures 

are discounted, is divided on their usefulness and desirability. 

After the first set of interviews, the totals showed almost an 

even split between wanting and not wanting the products. The 

revised totals show more divergence in opinion on the individual 

products. In general, there was less support for most of the 

additional charts with the exception of the ice drift/pressure 

chart, which showed increased popularity when the additional 

opinions from the second set of interviews were included. 

Virtually all the individuals said the accuracy of the forecasts 

will have to be proven before much use is made of these products. 
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TABLE 2 

SUMMARY OF RESPONSES TO PROPOSED INFORMATION PRODUCTS 

DESIRED BUT EFFOR~' UNNECESSARY 
INFORMATION NOT WORTHWHILE OR OR NO 
PRODUCT DESIRED SKEPTICAL AND VALIDITY REDUNDANT COl>ll>lENT 

ICE Il>lAGERY/ 
INTERPRETIVE 
CHART 22 2 0 0 

CURRENT ICE 
ANALYSIS 
CHART 24 0 0 0 

ICE RIDGE 
DISTRIBUTION 
CHART 8 6 5 5 

FORECAST ICE 
CONCENTRATION/ 
THICKNESS 
CHART 10 10 2 2 

FORECAST ICE 
DRIFT/PRESSURE 
CHART 13 7 2 2 

ICEBERG 
DISTRIBUTION 
CHART 10 2 8 4 

\'lAVE NOWCAST 
AND FORECAST 
CHART 5 3 9 7 
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It was suggested by the Ice Operations Center and by a few 

other captains that the forecast products be put into the 

egg code to maintain consistency with the current chart. 

Essentially the forecast chart would be a carbon copy of the 

current chart except that it is a projection 24 hours into the 

future. Such a proposal would have several benefits: 

(1) No new codes would have to be learned. 
With the proposed new forecast products, 
tilere would be new additional codes to be 
assimiliated which may cause confusion. 

(2) The similar presentation would permit the 
captain to more easily assess the anticipated 
changes in ice conditions from the current 
chart. 

(3) It would reduce the number of forecast 
information products by one which is important 
in the context of using information sources 
for ship operating decisions. 

Such a proposal would perhaps be more difficult to implement 

into Ice Branch functions, because it would introduce an 

additional step of transcribing predictions of particular 

ice parameters into the egg code as well as integrating 

the various pieces of information into the one presentation. 

The Ice Operations Center made the point that changes in 

public ice information products should not contravene the 

internationally agreed to egg code. 

Another reason for the lower popularity of the new chart 

products was that many of the later interviews were with 

commercial captains and marine superintendants, all of whom 

expressed the need to keep the number of products they receive 

to a minimum. Reluctance to support the new produ·cts was 

also due to a general satisfaction with the present ice 

information service. The individuals in the Ice Operations 
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Center of the Canadian Coast Guard which is· responsible 

for ship routing expressed the view that there were probably 

too many products for the end user, but that they would wish 

to receive all the charts. 

Information on ice ridging was desired by some captains, 

but others questioned the level of effort to produce the 

product and keep it current. The ultimate use of the 

numerical ridge information by a ship captain was questionable, 

since individual ridge encounters were specific to the ship 

and were an almost inevitable feature of normal icebreaking 

operations. Opinion was evenly divided on the usefulness 

of an iceberg distribution to ship operations. Some captains 

thought such a product would be most useful for offshore 

drilling operations and for archival data bases. 

As mentioned previously, the new formats proposed for products 

3-6 did not affect the response on the principle of the 

product. Most of the captains when asked solely to comment 

on whether the new formats were an improvement over the old 

ones said yes. 

Have nowcast and forecast charts were acknowledged to be 

important by a few captains, but the majority had little to 

say about them. In fact, many of the captains during the 

second set of interviews said they receive the charts but 

do not use them. 

The following subsections detail specific comments on each 

product. 
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2.1 Ice Imagery and Interpretive Chart 

When the SEASAT imagery examples were shown to the captains, 

all were impressed with the quality and the available 

detail. If such a product could be delivered to the ship 

with comparable quality and timeliness, it would be very 

much wanted. There was unanimous agreement on providing 

a latitude/longitude grid system to help them determine 

their position on the imagery. There was more interest 
~ 

from the later interviews in having the capability to focus 

on specific 

capability. 

indicator. 

areas in the imagery implying a zoom and roam 

A few captains also wanted to have a scale 

Some captains went so far as to say they would 

prefer the imagery over the charts as long as they could 

understand what the image means and if it was delivered in 

the proposed turnaround time of 3 hours. 

A majority of the captains wanted the interpretive chart 

with the imagery albeit for differing reasons. Some would 

like to have the chart in case the imagery was blurred on 

reception. Others wanted the chart so that they would not 

have to interpret the imagery themselves. The provision of 

an ice interpretive chart would reduce the time to integrate 

the information into their planning. The interpretation 

should be put into the egg code. 

In time, the demand for the interpretive chart will probably 

decline because the captain and his officers will become 

used to the imagery and be able to understand what it means. 

The interpretive chart will take further time to produce and 

turnaround in addition the imagery turnaround. In many cases 

the image may be sufficient to meet their operational needs. 
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2.2 Current Ice Analysis Chart 

This product generated the most cornrnel.ts mainly because it is 

presently the primary product of the ice information system. 

All of the people interviewed wanted to receive the chart. 

Most made the point that the present turnaround of information 

(in the neighbourhood of 24 hours) must be improved. Because 

of the long turnaround, the charts have been found to be less 

accurate because the ice situation has changed. The poor 

turnaround also makes detailed maps of ice conditions less 

useful. If the turnaround time cannot be reduced, then 

there should be much less emphasis on detail. 

The current ice analysis chart as shown in RPO report 82-9 

depicts the ice conditions using the old standard code. 

Since that time, a new international code describing ice 

conditions known as the egg code has been introduced into 

the ice information service. An example of a chart with 

the new code is shown in Appendix A. The new code allows 

for a much more detailed description of ice conditions shown 

within an egg-shaped figure. The code was implemented in 

the spring of 1982 by the AES Ice Branch. Most of the 

captains did not like the code but thought they would get 

used to it. Many expressed the opinion that the code would 

unnecessarily clutter the chart, and, if the reception was 

blurred which it is sometimes, the chart would be far less 

useful. One suggestion was to place the eggs around the sides 

of the chart with arrows pointing to the respective areas 

where the code applies. 

Five suggestions were made to provide additional or different 

information on the chart: 
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(1) Specific locations of multi-year bits and floes 
especially in areas in which such occurrences 
are unexpected. 

(2) Better indication of specific floe sizes, especially 
in the channels of the Arctic Archipelago where 
the ships must decide in advance whether to go through 
the floes or negotiate around them. 

(3) Better indication of the location and persistence 
of leads, especially in nearshore areas. 

(4) Information on ridging of a similar form to that 
provided in the old code (i.e. tenths of ridged 
ice) . 

(5) Gross ice movement arrows and magnitudes, also 
similar to what was shown with the old code and 
was in the current chart example in RPO report 
82-9. 

2.3 Ice Ridge Distribution Chart 

A major problem many captains had with this chart was that it 

would require a large effort to produce and that the information 

would age rapidly given the dynamics of the ice. A few of the 

captains said ridge encounters were inevitable and the product 

would not provide sufficient detail for individual encounters. 

Another view was that enough ridging detail was provided in 

the current ice chart (old code) and that the proposed product 

would be an unnecessary duplication. 

Those captains that supported the idea of a ridge distribution 

chart suggested some changes in format and presentation. Most 

wanted the product to be more pictorial than a series of 

numbers as shown in RPO 82-9. Numbers must be read and 

interpreted. Ridging density represented by contours or 

enclosed areas of high, medium and low ridging was suggested. 
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A more pictorial presentation would be easier to use if the 

received chart was blurred. One captain suggested the chart 

should include an indication of active versus old ridging areas. 

As a result o"f those comments! neW pres en ta tion fOrr:\at:1l for 

the ridge information '"Jere proposed and are shO'ln in A",,,,endix A. 

,",hen the h!o formats '"Jere comr:>ared ("-PO 82-9 versus the ne,'J 

ones) the more pictorial format was unanimously ?referred. 

The Ice Operations Center (IOC) suggested that such a product 

should probably not be sent out generally but instead it 

should be received by the intermediate centres,such as IOC 

who have the strategic planning function for which such general 

information would be helpful in routing. 

2.4 Forecast Ice Thickness/Concentration Chart 

Those captains who did not agree with the idea of such a 

product were skeptical of forecasts in general. They were 

not confident in the ability of the ice service to provide 

accurate forecasts. Acceptance of the product by supporting 

individuals was dependant on its accuracy being proven. One 

suggestion was to put the ice concentrations into the egg 

code format as mentioned previously. This would ensure 

continuity and consistency with the present coding system. 

Forecast duration should be 24 hours for the Gulf of St. Lawrence 

and up to 48 hours in the Arctic. In the Gulf, icebreakers 

are supplied assignments every 24 hours so that planning of 

their routes and activities is geared to that schedule. Missions 

are generally longer in the Arctic and the captains exercise 

a greater degree of their own routing control. 
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Forecasts of ice concentration should be updated every 12 hours 

according to some of the captains \qho support the product. 

Most of them liked the hatched format but felt the numbers 

depicting thickness should be eliminated. 

There was considerable support for combining this chart some

how with the other forecast product and code the information 

in the egg code to make the format similar to the current 

ice chart. 

2.5 Forecast ICe Drift/Pressure Chart 

Most of the same captains and individuals who were against 

the forecast concentration chart were of the same opinion 

for this product. Almost all agreed the parameters were 

extremely important to know for a ship operator, but the 

means to predict pressure events and dangerous ice movements 

was better determined by assessing the on-site conditions 

and drawing upon past experiences. 

Those captains who wanted the chart thought it would be a 

very important product for their operations, if it was 

accurate. Of all the proposed new charts, this one was the 

most desired type of information and presentation that the 

captains now do not have. 

The product would most certainly be viewed with caution at 

first because misleading information on this chart would 

have more serious consequences to ship operations than a 

wrong forecast of ice concentration. Pressure was found to 

be the primary concern of almost all the people interviewed. 

Pressured ice can stop the advance of even the largest icebreakers. 
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In some cases operations have to be temporarily discontinued 

until the pressure subsides. Often ships can be trapped in 

harbours unable to break out because of pressured ice at the 

mouth. 

The presentation of pressure as high, medium and low was an 

acceptable way of maintaining simplicity for this parameter. 

Opinion was divided on the drift vectors. Some of the 

captains thought a few gross movement vectors perhaps with 

magnitudes would be sufficient. The gridded vector patterns 

as now proposed do not have much meaning to them. Others 

felt the gridded vector pattern was helpful in that they 

could interpret to some extent the high and low pressure 

areas based on the pattern. 

There was some comment of combining this information with 

the forecast ice concentration/thickness chart in the egg 

code format, especially the drift information. However this 

suggestion does not solve the pressure paramemter which is 

vitally important to the captains. 

2.6 Iceberg Distribution Chart 

There was a wide cross section of opinion 

and presentation of iceberg information. 

regarding the usefulness 

As Table 2 showed, 

there was an even division between wanting and not wanting 

the proposed product. 

The problem with the original chart format as proposed in RPO 

report 82-9 was that it would be difficult .to interpret without 

considerable study. The numbers could become blurred with 

poor reception rendering the chart useless. Some captains 
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would not trust the line delineating zero icebergs, one 

captain suggested there should also be a limit of visibility 

line accompanying the presumed zero line boundary. 

In response to the concerns regarding the format, the iceberg 

chart was considerably simplified. The revised version appears 

in Appendix A. When shown the two exam91es most of the captains 

agreed the simpler format was an improvement since the informa

tion could be more easily interpreted. As well, the status 

of present chart communications means the simpler format 

would still be useful should reception be blurred. 

Captains opposed to the product claim the turnaround and its 

usefulness will be marginal since the icebergs will have moved. 

Like the ridge product, the work required to collect and 

process the information would not be worth the effort since 

it ages so rapidly. Icebergs are a hazard to be dealt with 

on an individual rather than collective basis. Close vigil 

and ship's radar would minimize collisions more effectively 

than a dated strategic overview of all icebergs. 

The iceberg product was the only one which showed a clear difference 

in opinion between commercial and icebreaker captains. When 

only the latter are considered, a majority of captains support 

the idea of such a product. However, virtually all commercial 

capt~ins voiced reservations or rejected the idea of the 

product. Their concerns were similar to those noted above, 

but also the fact of simply having another piece of paper 

which provides marginal information at best was not worth the 

effort. More useful to their operations are the regular radio 

iceberg reports. One captain stated that the turnaround of 

iceberg information on the radio can be as low as 20 minutes. 
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He found this to be the case from his own ship which had 

reported positions of some icebergs which were then broadcast 

generally within 20 minutes. Such timely information is more 

current than could ever be achieved by an iceberg chart. 

Some captains thought the product would be useful for 

drillship captains and/or drilling operation planners more 

than for ships. 

2.7 Wave Data Charts 

Only a few of the captains mentioned the METOC wave charts 

in the conduct of their operations. In some cases, such 

as for search and rescue vessels whose operations are within 

50-100 miles of the coastline, there is no need for such 

information because their area of operation is so limited. 

In general, most of the ships including commercial ones 

receive the charts but apparently make little use of them. 

Some captains said their ships are designed for icebreaking 

rather than open water so they steer for the ice as much as 

possible. 

Everyone was satisfied with the format and information content 

in the chart. One captain wanted forecast information on 

heavy swells which he would avoid since the icebreaker is 

optimized to transit in ice. 

The surprise with this product was its low utilization in 

present shipping operations within Canadian waters. It would 

appear that its main use would be for trans-Atlantic crossings, 

an observation noted by several of the captains who do not 

use the product. 
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2.8 Overall Issues of Concern 

The provision of information products for an ice and ocean 

information system as proposed raised a number of concerns 

including: 

1) The number of information products 
,2) The transmission and reception of the 

products on the ship 
3) Timeliness 

The major issue of concern raised by most of the captains 

was the number of information products and the added paper 

burden versus benefit. There are probably too many products 

to be able to use them all effectively. The time to receive 

charts by facsimile at present is about 18 minutes. If five 

or six products were to be received, the reception would take 

90 minutes or more out of the operating day which would 

hamper their activities. One solution might be to receive 

the charts earlier in the day, but this would require overtime 

for the CCG radio operator, and, given budgetary restrictions, 

this may not be possible to implement. It would appear that 

the number of charts and images should be traded off against 

communication limitations. 

Another point made especially by the commercial captains was 

the ability of the captain and/or his assistants in assimilating 

the various charts into one overall picture. The number of 

information sources should be more restricted with perhaps the 

ice service doing the integration rather than the captain. 

The essential question is - how much information can be 

assimilated? 

The Ice Operations Center expressed the viewpoint that perhaps 

the end user, or user processor should not receive all the 
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products but that an intermediate processor like the IOC 

would. In their scenario, the number of products to the end 

user would be kept to a minimum, perhaps two or three (e.g. 

imagery plus current chart) while the IOC would receive the 

more specialized products which are useful for overall route 

planning purposes, but are not so useful for more site-specific 

applications. 

It may well turn out that if the ship captain were to receive 

all the proposed products only 2 or 3 would really get used. 

A second difficulty related to the number of ~roducts is the 

variable chart quality of the ship receiving end. Dome of the 

broadcast current charts arrive blurred and fuzzy so as to 

make them virtually unreadable and useless. Sonetimes the current 

chart is not received at all. It has been found that voice 

transmissions from the ship cannot occur at the same time a 

chart is being received, otherwise a large black line appears. 

With the time required to receive the chart, having a large 

number of products received on a daily basis would impose a 

major constraint on their radio contact activities. 

The last overall concern related to the turnaround of the 

information products commented upon earlier in this report. 

Faster turnaround is vital to keep the information accurate. 

2.9 RISC Product Review 

The Radarsat Information Standards Committee (RISC) met in 

Calgary in late October 1982 in part to discuss the results 

of the first set of interviews of CCG captains and their 

comments on the products._ The concern raised in the interim 

• 
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report (RPO 82-12) over the number of information products 

led to the committee considering which products could be 

eliminated. It was agreed that the ice ridge distribution 

chart was the lowest priority product yet one of the most 

difficult to obtain such information on and to keep current. 

A few of the captains had felt the ridge product was a 

duplication of the ridging information on the current chart 

(with the old code). It was agreed to drop the ridging chart 

as a proposed information product to be included as information 

on the current chart. 

The concept of an ice accretion chart was difficult to imagine 

since icing conditions are largely dependant on the individual 

vessel and its speed. The prediction of icing should probably 

remain as a voice message instead of creating a chart. 

Discussion also centered on the imagery presentation. Two 

identically placed SEASAT images were displayed for visual 

inspection. One image was a full 25 m resolution while the 

other was reduced to 100 m resolution by averaging the pixels, 

a worst case approach. Committee members concluded there 

was little visual difference and that the captains would 

probably not know the difference nor care. With such evidence, 

the conclusion was made that transmission of lower resolution 

and perhaps reduced grey scale imagery to vessels was probably 

sufficient for their needs. This would make communication of 

the imagery to the end user much simpler because the data 

rates could be significantly reduced. 
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3. USE OF ICE INFORMATION IN OPERATIONAL DECISION-MAKING 

As one captain said, "The use of ice information by a ship 

captain does not lend itself to categorical statements. Much 

depends on the skill, experience and common sense of the 

commanding officer". 

When the writers attempted to probe the captains on how 

they make use of the provided ice information, the answers 

were almost as numerous as the number of captains. Each has 

his own unique style of operation and importance he places 

on various information sources at his disposal. For icebreaker 

opera.tions, there are few set procedures primarily because 

every on-site operation condition is unique. Thus ultimate 

discretion is left to the captains. 

3.1 Ice Operations Center (IOC) 

Central to the discussion of the uses of ice information by 

Coast Guard and commercial vessels is the ice operations 

center, located in Halifax in winter and Frobisher Bay in 

summer. The IOC has responsibility for providing routing 

advice to icebreakers and commercial vessels. It is also 

responsible for deploying the available icebreaker resources 

along the recommended routes. In the Gulf of St. Lawrence 

shipping and icebreaker operations are fully controlled by 

the IOC. 

Ships are provided recommended routings determined by the IOC 

from information supplied by Ice Reconnaissance and Ice Fore

casting. While following the routes is not mandatory for 

commercial vessels, any deviation from the recommended track 
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which results in the ship getting stuck will get a lower 

priority in terms of icebreaker assistance than stuck ships 

following the routes. Icebreakers as well are quite controlled 

in their activities in the Gulf of St. Lawrence because they 

must be available within a limited operating area to provide 

escort or icebreaking service should a commercial vessel 

require assistance. The IOC routes about 80% of the ships 

in the Gulf while the other 20% requires icebreaker escort. 

Good ice information is thus of paramount importance to this 

facility. If a large proportion of ships had to be escorted 

by icebreakers, the Coast Guard could not cope because of its 

limited resources. 

The IOC receives ice and weather information from the AES Ice 

Branch which it then uses to make its own forecast of ice 

condi tions. Based on these projections the IOC \,ill adjust the 
4 

routes as necessary to take advantage of favourable conditions, 

provided they will persist. In the Gulf, it takes about 48 

hours to redeploy the icebreakers to new routes, so the center 

tries to stick with a route as long as possible to minimize 

disruptions. Routing selections in the Gulf are based on 

prevailing winds, ice concentrations and past experience. 

Operations from previous years have determined for the most 

part standard routes through different times of the year. 

One example would be whether to steer a ship to the north or 

south side of Anticosti Island. 

Routing strategies and icebreaker deployment in the Gulf are 

decided in such a way that a ship can be quickly reached 

by a CCG icebreaker if the ship gets into trouble. In certain 

locations such as the ferry terminal at Sydney, an icebreaker 

will be nearby to render assistance. This particular area is 
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known to have bad ice conditions at times especially when 

there is a NE wind which pushes ice into the harbour and 

causes difficulties for the ferries. 

Ship routing in the Arctic is much less controlled, and 

discretion is left to the individual captains. The center, 

when located in Frobisher Bay, provides routing advice to 

commercial vessels unescorted by an icebreaker. However, if 

an icebreaker is escorting commercial ships, routing decisions 

are then deferred to the icebreaker captain. The tendency 

has been to provide icebreaker escort service to ships in 

the early spring and late fall since there are not too many 

other ships up there at those times. The IOC asserts that 

there is more routing of ships in the Arctic (i.e. under control 

of IOC) than many people realize. Distances in the Arctic are 

much greater than in the Gulf so information must be obtained 

over a wider geographic area and projections must be made 

over a longer timeframe. This is balanced by slower progress 

of ships in the Arctic since ice conditions are more difficult. 

Such is the case for the heavier icebreakers which engage the 

more difficult ice conditions. 

While the present shipping levels in the Arctic permit the 

routing and escorting of ships on an individual basis, future 

expansion of oil and gas shipping will almost certainly result 

in a similar form of routing control in the Arctic as there 

is in the Gulf, according to the IOC. Routing will already 

be somewhat controlled by biological and sociological factors 

as well as the bathymetry. However to intelligently deploy 

icebreakers to provide assistance and control may necessitate 

a form of control similar to the Gulf of St. Lawrence. This 

issue has not as yet been resolved and probably will not be 
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until oil and gas transportation plans and timetables 

become more firm. 

In terms of ice parameters which affect routing decisions 

made by the IOC, prevailing winds and ice concentrations 

determine high pressure and probable heavy ridging areas 

which are to be avoided. In general, the routes are selected 

to minimize ridge encouters. If a choice is to be made between 

heavy ridging and heavy ice the route will steer towards the 

latter. Heavier icebreakers are deployed in areas of more 

difficult conditions and escort ships while lighter icebreakers 

will perform less difficult functions such as breaking out 

harbours. 

Routing in the Arctic is dependent upon the ship capability 

in ice as well as the availability of an icebreaker. The 

route considers not only the ship itself but also the ease for 

an icebreaker to affect a rescue should it become necessary. 

During the information product review, the IOC made the 

point that many of the products should probably not be sent 

to the ships because of the paper burden and the general nature 

of the information. Because IOC's function is to determine 

strategic routings, they should be the ones to receive the 

more specialized products which would assist them in route 

planning. Since IOC is responsible for 80% of ship routing 

in the Gulf and a substantial proportion of present Arctic 

shipping it would appear that the major client for the products 

is the IOC not the end user. The IOC fears that the provision 

of too much information to the shipper will result in a loss 

of routing control in that ships will try to select their own 

routes. Should the ship become stuck in an unexpected location, 
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rescue by an icebreaker may take considerably longer. 

In the writer'S view, it is the IOC or other intermediate 

processors (IP's) who are the major clients for the information 

products other than the imagery and current chart. 

3.2 Factors Used by the Captains 

The mission or assignment of the ship is the first factor to 

be considered by a ship captain. If it is a Coast Guard 

icebreaker, this mission and the corresponding degree of 

control of the captain to decide where and how to route 

his vessel is dependent on the geographic location. In the 

Gulf the icebreaker is at the disposal of the IOC while in 

the Arctic the captain makes the decisions. If the ship is 

a commercial one such as a tanker the planning process is a 
• 

continuous one since most commercial tankers run a 24 hour 

operation while CCG operates only during the day. The 

commercial captain is also driven by a schedule of deliveries 

and/or pickups while the icebreaker has no such constraint. 

This important distinction between the two leads to different 

approaches to the problems of ice to shipping as will be 

discussed pn a subsequent section. 

The mission of the icebreaker captain will often govern how 

the vessel is operated and the route it will take. If the 

function is to escort another vessel, the captain must know 

its ice capability, available power and the captain's familiarity 

with local conditions and procedures. 

stopping capabilities of the escorted 

One captain said the 

vessel were important 

because the icebreakers can quickly stop. An escorted ship 

must follow the icebreaker far enough away to be able to 

stop to avoid collision, but the forward progress must be 

slow enough to ensure the escorted vessel benefits from the 
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broken ice track. If the ice is pressured, the track may 

close quickly so the escorted vessel must closely follow 

the icebreakers. Another situation noted by some of the 

commercial ~anker captains was that these ships are quite 

long and have limited turn~ftg capability while the shorter 

icebreakers are very manoeuvrable. Quick changes in routing 

which might be considered by the icebreaker were she on her 

own could not be enacted if there was a tanker being escorted. 

One captain said that if he was transporting a load of drums 

on the ship's deck during Arctic resupply he would steer a 

course to go through the ice rather than around it. The ice, 

although slowing the forward progress, serves as a brake to 

the ship and prevents it from rolling too much which it would 

do in unfavourable open water conditions. 

Whether the escorted ship is foreign or domestic is also 

important. Foreign vessels are usually less knowledgeable 

about environmental conditions and have less capability in 

ice while domestic ships are better equipped and the masters 

are more familiar with conditions in the area. 

The icebreaker master and the commercial captain should his 

ship be unescorted must then consider the capabilities of 

their ship: 

(1) available horsepower 
(2) hull strengthening 
(3) type of propulsion system 
(4) maximum speed 

Available horsepower and hull strengthening are two key 

factors in assessing icebreaker and ship capability to deal 

with ice. For example, the captain of the Pierre Radisson, 

a river class icebreaker, would consider breaking through 
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large second year floes but would steer around equivalent sized 

mUlti-year floes, chiefly because of the icebreaking capability. 

Smaller icebreakers and ships obviously take fewer chances 

and cannot handle heavier ice conditions, so their deployment 

and function are more limited. 

Once the factors of the type of mission or assignment and 

the capabilities of the ship have been considered, the captain 

then consults the available environmental information. There 

are essentially five sources of information at his disposal: 

(1) ice charts 
(2) weather charts and forecasts 
(3) helicopter reconnaissance 
(4) information from other ships 
(5) captain's experience and knowledge of local 

conditions. 

The degree to which each is used is highly dependant on the 

captain. Some information sources such as helicopter 

reconnaissance are only available on the larger icebreakers. 

Most captains consider the ice charts to provide an overview 

of the ice conditions and think that excessive detail is not 

necessary for its intended purpose. One captain gets the 

ice observer to colour code the ice chart according to expected 

degrees of difficulty. Difficult areas are coloured blue while 

easier areas are yellow. The captain then plans his route to 

avoid blue areas and steer into yellow areas whenever it is 

possible. In essence, the captain is simplifying the information 

and putting into a form which he can use practically. 

Some of the charts transmitted from the aircraft during a 

tactical support mission can be used for detailed routing 

because the information is recent and of sufficient detail. 
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Routing decisions require a prediction of incoming weather 

conditions, since many dangerous ice situations are created 

by unfavourable winds. Most of the captains considered 

weather information to be very important, some thought it 

to be of equal importance to ice information. The parameters 

of greatest interest are the location of high and low pressures 

to determine expected wind direction as much as speed. Despite 

having such overview information, most captains will combine it 

with the local wind conditions to judge in their own minds 

what will occur. 

On the larger icebreakers all the captains rely on helicopter 

reconnaissance when one is available and flying conditions 

are suitable. Usually the ice observer and the chief officer 

go on the helicopter to determine the detailed, mile-by-mile 

routing. The function of the ice observer ranges from 

confirming ice observations made by the chief officer (who 

could also recommend routing) to actually suggesting the 

ship route. Most of the captains see additional benefit 

in sending the chief officer to get experience in examining 

the ice and recommending routes as well as observing the 

ultimate routing decisions made by the captain. 

Radio communication between ships and between ships and 

shore stations is an important source of ice information. 

One smaller icebreaker captain estimated last year he 

saved l~ day's sailing by communicating ahead to another 

icebreaker who had just been through the area. Icebergs 

sighted by ships and oil rigs are radioed to shore stations 

who then rebroadcast information on their position on 

public broadcasting frequencies. The ferry operators between 

Sydney and Port-aux-Besques rely extensively on ship-to-ship 
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communications to find easier paths through the ice. Three 

ferries service the route and they are scheduled so that the 

ships can break tracks through th.e ice for the vessel cOining 

from the opposite direction to make passage easier, and also 

provide each other with detailed information and routing 

advice for the respective areas they are going through. Oil 

tanker operations in the Gulf of St. Lawrence and the Arctic 

use information from other tankers and ships as a primary 

source. Tankers entering areas where other tankers and 

ships have recently been find the information to be most 

reliable and current. Clearly, ship-to-ship communication 

is and will continue to be an important source of ice informa

tion. 

Virtually all the captains said that the information provided 

to them must be weighed against their experiences, plain 

common sense and prior knowledge of the area. For example, 

if there is a nearshore lead with an onshore wind, it is 

highly likely the ice field will close the lead in a short 

time. The ship would then steer a course further away from 

the shore to go into the ice field so that if and when it 

moves towards shore, the ship will have sufficient bathymetry 

to avoid grounding. Prior knowledge of what to expect in 

terms of ice movement and distribution is an important element 

to many of the captains in deciding what to do. One captain 

has had 26 trips to the Arctic so he feels he knows what are the 

range of possibilities. Most of the individuals interviewed 

had a large number of year's experience guiding ships, tankers 

or icebreakers through ice. Such experience compliments the 

ice information currently being provided. 
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3.3 Dangerous Ice Situations 

Most captains agreed that the most dangerous situation 

for ships operating in ice-frequented waters was when 

concentrations of ice are two to three tenths and lower. 

There is the greatest potential for ship damage to occur 

in these conditions because of the desire and tendency for 

ships to increase their speed. Should a ship impact with 

an ice floe or growler at high speed, serious damage is likely. 

One captain estimated that an ordinary ship travelling at only 

4 knots in open water would have a hole punched in it on 

impact with an ice floe. The greatest threat to the ship from 

ice is thus caused by speed rather than power. The same 

captain said he slows down his icebreaker in lower ice 

concentrations to reduce the chances of damage. 

All captains acknowledged the hazard of icebergs and growlers 

to the ship's safety. The danger is analagous to low ice 

concentrations in that a ship colliding with an iceberg could 

sustain heavy damage. When an icebreaker or commercial 

vessel is in an area known to have icebergs, a visual watch 

is instituted and the ship's radar watched closely. In 

general, ship speed is reduced in accordance with prevailing 

weather conditions and nighttime operations. In poorer 

conditions, the ship will slow down to the limits of visibility 

and its stopping distance. If the ship were outside of the 

line of zero icebergs as shown on the iceberg distribution 

chart, the captains would still maintain a constant vigil 

but continue with normal open water operations. In general, 

strategic ship routes would not be changed in relation to 

the number of icebergs in an area unless the concentrations 

were quite high. Encounters with icebergs and growlers are 

to be dealt with on a close tactical basis. 
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3.4 Commercial Shipping vs Icebreaker Objectives 

During the first set of interviews, several Coast Guard 

captains remarked that commercial ship captains view ice 

information and routing differently. The commercial 

operator is tied to a schedule for his ship while an 

icebreaker does not have one. The Coast Guard captain's 

role is to ensure the safe passage of escorted vessels and 

to minimize any ice damage to his icebreaker or any other 

ship. For these reasons the captain has a need to obtain 

proper ice information to help him meet this goal. The 

primary goal of a commercial ship operator is to get the 

cargo or pick it up from a destination within an allowable 

time period. According to one CG captain, escorted ships 

often lose time in continuous ice cover conditions which 

they try to make up by increasing soeed in areas of more 

open water and lower ice concentrations. In essence, the 

implied conclusion was that the skills and common sense of 

the commercial ship captain and his use of ice information 

may be secondary in making the effort to meet a tight schedule. 

It was alleged that the commercial operator may also accept 

the incidence of ice damage to the ship as a cost in meeting 

the schedule. The commercial captain may be tempted to 

sacrifice some basic mariner's principles to meet the 

schedule because if he doesn't do so, the company may replace 

him with someone who will. 

As a result of these observations by some of the Coast Guard 

captains, the second set of interviews emphasized talking to 

commercial interests to explore these observations. 
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oil tanker operators (Esso, Shell and Gulf) and commercial 

shippers (Federal Commerce and Navigation) were interviewed. 

Esso, Shell and Fed Com operate ships in the Arctic and the 

Gulf of St. Lawrence while Gulf only operates in the latter. 

All the companies are supplied routing recommendations by 

the IOC but use the recommendations in different ways. 

Esso follows the routes to the letter while Shell and Gulf 

mayor may not use them. 

Esso is more cautious about ice than perhaps most. Their 

Arctic resupply is always well within the established 

operating windows and Uiey preach respect for the ice to their 

captains. They try to avoid ice completely whenever ?ossible. 

Operations pre!;ide over business aspects and the skipper 

is never overruled. As the marine superintendent 

said, "A good skipper is a guy who won't budge from his 

decisions". Their scheduling always takes ice into account 

by adding about 30% to the estimated open water time to 

cover the distance. The schedule comes second in bad 

conditions and they take the view that each ice year varies 

and if it is a bad one, the slack can be made up with extra 

chartered vessels. Within the last two years facsimiles have 

been added to the tankers to receive the charts and the 

ca?tains -have said t"e mac;lines had paid for themselves in 

one triy from the value of the supplied information. 

Gulf have had facsimile machines on their vessels for the 

past 4-5 years and receive charts from the aircraft sometimes 

as well. Ice charts and radio contact with other ships 

constitute the information sources they use for routing. 

In general Gulf does not necessarily follow the recommended 

route of the IOC except in tricky places such as around 

Charlottetown. 
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All things being equal, the schedule is secondary to the ice 

conditions. If the tanker is near the ice edge, it will 

stay within it so as to not build up too much speed and 

increase the possibility of damage. 

Shell Canada services the Hudson Strait and Hudson Bay areas 

as well as the Gulf of St. Lawrence. .They use and follow 

the ice routes from the IOC and get their ice information 

over the radio. Planning for the Arctic operations is more 

extensive than for the Gulf and is primarily based on the 

weekly composite ice charts. All decisions are left to the 

captain and with constant communication between larger 

tankers and the smaller delivery ships adjustments are made 

to the schedule as the problems arise. 

FedCom are involved in Arctic resupply and the interviewed 

captain operated a ship betwen Frobisher and Resolute last 

year. The company draws up a schedule which takes into 

account delays because of ice. Most of the ships can meet 

the schedule unless it is a heavy ice year and this is 

recognized as a fact of operations. 

The captain consults the recommended routing and mayor may 

not follow it depending on the local conditions. If there 

are better conditions away from the track the ship will steer 

for them. The captain noted the ship always tries to 

minimize ice damage because the time to repair costs money 

not only on the repair but also the availability of the ship to 

generate revenue. The captain tends to balance his routing 

and operating decisions between the schedule and ice 

conditions. The ship would still attempt to transit through 

an area even if conditions were not predicted to be very good; 

however, the degree of trying would be dependant on the 

nearby availability of an icebreaker. 
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4. CONCLUSIONS 

1. The greatest beneficiary for improved ice information 

as provided by Radarsat will be the Ice Operations 

Center of the Canadian Coast Guard. They have responsi

bility for a wide geographic area and their function is 

more strategic in nature. Such a role requires the type 

of information which will be provided by the ice informa

tion center. This would also apply to a Calgary central 

should one be created for oil and gas transportation. 

In essence, it is these intermediate processors in the 

system which have the greatest need to know the overall 

picture. 

It is thus concluded that the proposed information 

products would be of greatest use to the IP's and that 

the number of products to the end user such as a ship 

be kept to a minimum. Distribution of the proposed 

products should thus be more limited. The IP's have 

more time to assimilate the information while the ship 

captain cannot take the time and effort to study many 

different products to gain an understanding of the 

situation and make a decision. 

2. The provision of better quality and more timely information 

to mariners should not overshadow the importance of 

mariner's skills, common sense and experience in making 

routing and operational decisions. The ship master 

will never solely rely on such information and forecasts 

to arrive at a decision. However, it will hopefully help 

him make better decisions. 

3. Communication between vessels is and will be an important, 

supplemental ice information source. The information will 
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likely be more current than the coverage of a strategic 

ice information system and it will be explained in the 

language and objectives of the mariner - that is captain 

to captain. 

4. The role strategic ice information plays in the 

operation of individual ships and icebreakers is perhaps 

overestimated by outside observers. Use of the current 

ice chart varies considerably between captains and is 

primarily dependant on his experience. Many of the 

captains have worked on and commanded icebreakers and 

ships for many years so they know what changes in the 

nature of the ice cover can occur under a given set of 

ice conditions. However, many of these captains are 

approaching the end of their careers and will be replaced 

by younger, much less experienced individuals. Hithout an 

equivalent base of experience, it is probable that the 

new captains will rely more on ice information products 

for their routing and operational decisions. 

5. There is some dichotomy in objectives between captains 

of commercial and Coast Guard ships but the division 

is not as large as first perceived. The commercial 

vessels respond to the routes recommended to them by the 

IOC in different ways according to the nature and geogra

phical extent of their operations. Some follow the 

routes exactly while others disregard them. All the 

commercial shipping interests interviewed operate to a 

schedule which accounts for ice conditions, but in the 

final analysis discretion is left to the captain. The 

"business" side thus defers to the operational side 

whenever such scheduling problems occur. The CCG 

vessels operate under no schedule except as directed 

by the IOC. 
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6. The extent of use of ice information by commercial and 

CCG captains varies with each one and does not lend 

itself to definitive states. However, the elements 

employed by the captains can be grouped under the 

following headings: 

a) Ship horsepower and icebreaking capability 

b) Type of mission or assignment 

c) Captain's experience and prior knowledge of an area 

d) Common sense 

e) Ice information - strategic and tactical 

f) Geographic location 

g) Weather information 

h) Ship itinerary and destination(s) 

i) commercial vs government vessel 

Each of these factors has a different weighting between 

captains. It can be seen that ice information of the kind 

which can be supplied by Radarsat and the ice information 

system is one of many factors, albeit a very important one. 

Weightings of these factors to make routing and operational 

decisions will likely shift towards ice information with 

less experienced captains, commercial or government. 
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5. RECOMMENDATIONS 

1. The number of information products to ~nd users should 

be kept to a minimum number so as to not load the 

captain with excessive quantities of information which 

cannot be satisfactorily used in their decision-making 

processes. 

It is recommended that the ship receive the imagery 

in somewhat reduced resolution and gray scale mode as 

well as the current chart and perhaps a forecast chart 

in a similar format to the current one. 

2. A major effort should be made at examining the communica

tion, reception and display needs of the end user for 

imagery and charts. The ice information system as a 

whole including Radarsat will be judged for its 

effectiveness solely on the basis of the products 

received at the user end. 
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APPENDIX A 

REVISED ICE INFORMATION PRODUCT EXAMPLES 
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INTERNATIONAL SEA ICE SYMBOLS 
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I NTERNA TI ONAl SEA ICE SY!'1BOlS 

1. INTRODUCTION 

Because of the increasing use of radio facsimile by 
commercial ships the World ~leteorological Organization 
(WMO), \~h i ch had approved the I nternat i onal Sea Ice 
Nomemclature in 1968, has now approved a new set of 

symbols for use on ice charts. The intent of the 
symbols is to permit most ice data to be shown in 
numerical or symbolic form, eliminating the language 
barrier from international ice data exchange and from 
use on broadcast ice charts by ships of all nations. 

The countries of the northern hemisphere which operate 
significant ice information programs will use these 
International Sea Ice Symbols beginning this winter. 
Canada will begin using these symbols on all observed 

and generated ice charts from the beginning of the ice 
season along the eastern seaboard in December 1981. 

The basic data on ice concentration, ice types, and 
ice floe sizes are enclosed in a simple oval - the egg 
- and are described herein, together with the approp
riate code tables, optional hatching pattern, and 

examples of coded ice data. 



Deve I oment Stage 
or 

ArE of Ice 

I - New ice 
2 - Nilas 

3 - Yc:x..m ice 
4 - Grey ice 
5 - Grey white ice 

) 

So 

6 - First year ice 
7 - Thin first year ice 
I r- MediLm fi rst year ice 
4.- Thick first year ice 
7 r- Old ice 

8· - SecCXld year ice 
9. - Multi year ice 
• - Icebergs 

-2-

The Bas i c $>11001 - The Egg 

Total 
Concentrat ion 

Ct - in tenths 

Partial Concentration 
of three thickest ice types 

Co Cu Cc - in tent'ls 

Develor;rrent Stage (Age or 
ice tyre) of three thickest 
tyreS present So ~ Sc 

Predaninmt form (or floe 

Sd 

size) of ctJove tyreS *-----, 
Fa Fb Fc ... 

PrecJaninrnt Form or 
Floe Size of Ice 

0- Pmcake 
I - Brash 
2 - Ice cake 
3 - Smll floe 
4 - ~ffjiLm floe 
5 - Big floe 
6 - Vast floe 
7 ..., Giant floe 
8 - Fast ice 
9 - Icebergs 
X - Unl<r1cA>/n 

The indented nUTber cocles wi 11 be used 
infrequently in the Gulf and Newfound
land areas. 

See P0geS ~ and 2 for use of So and Sd 



• 

So 
7 

Co 
I 

-3-

HOrl To Decode The Egg 

Cb 
4 

Sb 
7 

Fb 
3 

--_ Total Ice Concentration 

Cc ---- Partial Concentrations of 
2 Three Thickest Ice Types 

Sc Sd - Develoment Stares of 
4 2 Three Thickest Ice Types 

Fc Form (Predanirrnt Floe 
2 Size) of So' Sb' Sc 

Sd - RarrJining ice coveW 9-(]+4+2») 
2 is 2 tenths Nilas New ice 

with Nilas predaninant. 

Cc Sc Fc - 2 tenths ice, type 4 (grey ice) 
2 4 2 floe size 2 (ice cakes). 

~ Sb Fb - 4 tenths ice, type 7 (thin first year) 
4 7 3 predomirrnt floe size 3 (small floes). 

Co So Fa - I tenth ice, type 4· (thick first year) 
I 4. 4 predominant floe size 4 (rredi l,f,1 floes)' 

So - less than I tenth ice, type 7. (old ice - see note 7 on 
7 page 5). Floe size is not shown. 

Ct - Total Ice Concentration in the area is 9 tenths. 
9 



-4-

2 • ~V-\ I N S'flIIBOL 

The basic data concerning concentration, stage of develeprent 
(age) with pOrtial concentrations of UP to three ice types, and form of 
ice (floe size) are contaireci in a sirrple oval fonn - the egg (see 
APDen:lix 2 for exolPles). 

Notes: 

2.1 Ct - Total concentration of ice in the area, 
re!Xlrted in tenths 

2.2 

Co ct Cc - Partial concentration, in tenths, of 
thickest (Co), second thickest (ct), 
and third thickest (Cc) ice types. 
See notes belOfi. 

So ~ Sc - Stage of develOPment (age) of 
thickest (So), second thickest 
(~), an:! third thickest (Sc) 
ice of which concentrations 
are re!Xlrted by Co' ~, Cc 
respect i vel y . See notes belOfi. 

2.3 Fa Fb F c - Form of ice (floe size) correspOnding 
to So' ~, and Sc respectively. See 
note 8 belOfi. . 

1. Partial concentration (Co' ~, Cc) less than 1 tenth is rot shOfin. 

2. Sa'~' and Sc shall hove concentrations of 1 tenth or rrore. 

3. If- after axling So' st' Sc' rrore than one tYre of ice r61lJins, Sd 
shall be cocled to indicate the r61lJining ice type wi th the greatest 
concentration. (ExOlPle 7 in APPendix 2) 

4. So shall in:licate an ice type thicker than So but \..rose concentration 
is less than 1 tenth~ 



3. 
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5. If total concentration is 10 tenths of one ice type, the IXIrtial 
concentration need not be shcMn because the full description is 
given by Ct , So' and Fa' (Example 4 in APPendix 2) 

6. Concentratim is not reported for ScI. Krx:wing the total concent
ratim (Ct ) and the ccntJined IXIrtial concentrations (Co' ct' Cc) 
the concentratim of ice type ScI will be less than or equal to 
this difference, and the thickness rcme will be less than that 
of Sc' (Example 7 in APPendix 2) 

7. The decirrol e.) vtlich is an integrallXlrt of the code for rrediun 
first year and thicker ice types appears only once in the sYITbolic 
fOnTI. Ice thickness ranges increase from Sc to ~ to So and So' 
therefore all ice types to the left of the decirrol (.) are 
m:lerstcxxl to have this nnrk as IXIrt of the sYITboI and it is not 
repeated for each one. 

8. Jlbsence of inforrrotion on fonn (floe size) of .ice corresPOnding to 
So' ~, Sc shall be indicated by m "x" in the appropriate position 
of Fa' Fb, Fc' (Example 1 in APPendix 2) 

SWPolsfQr.dYranlc process~~ 

carooctlng ~ r( 

Diverging 4( ~ 

9learing .. ~ 

Drift ) .. 
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SlPPlarentary procOOures (wticnJl): 

Crnpxtil1J: .. (degree) <IIII!~'---

degree: 1 - CCIIlXJCtil1J sl!g,t 
2 - CCIIlXJCting moderate 
3 - CCIIlXJCting strong 

Drift: On tenths of I<rots), , (e.g. 15 = 1.5 I<rots) 

ll. SWtxlls for WJter g?eDings 

Crock "..". 

Crock / 

(symbol irx:licating presence of 
crocks in the area) 

(symbol for a crock at a 
SPeCific locatirn) 

Frozen lecrl ~ (the orientatirn of the crosslires 
~ IlI.W be varied to distinguish tim 

fran other ootciling I ires) 

SlPPlarentary procedures (wtiCJlll): 

Lecx:I r,;V (width) (width of lea::! in rretres or kllarretres, 
e.g. lao-300m) . 

5. SWbols for t(JX9rCJ:tlY features -Rldgeslhunrocks F.... MIx 
COncentratirn (areal covera.;Je) C in renths 
Frequency f in mnbers per fUltical mile (f is m alternative for C) 
f"a:n helmt n arx:J nnxlnun heimt hx are expressed in declrretres. 

Note: TIle data for C or L fi arx:J hx are crt1ed Wlere I<rp.(!. 

Raft II1J JU"'L. 
C 

Concentratirn C as ctxJve to be crt1ed Wlere 1<I'£wI. 
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6. SymbOl for ice thickness 

Thickness rreasured [!U (tE in centirretres) 

r--, --, T11ickness estiflI]ted ~tr.J (exCITPle: L?5 ~ ) 
Wlen rrore than one rreasurerent has been taken, ooth ITOO1 end fIIlXirrun thickness are rePOrted as ShoWn: 

130/40 I 

7. SWbOI for stege of rrelt ioo 

StCge of rreltirg ~ ~?;\JcDle for Ills in 

8. SWbOI for surface features 

Srooi cover: ({s 
C - ccncentration (areal coverCge) in tenths 
s - SrKM dePth, (see ccxje tctlle in ~ix I). 
The orientation of the swtxll wi 11 sIuoI the direction of sastrlJJL as follOn's: y ~ 

9. Symbols for limits or boundaries 
Urrercast 

Limi t of visual roservatlcns 0 0 0 a 0 0 

Limi t of rCIiJr roservations 0)( 0 X [) X 0 :t 0 

Ice edge by rCIiJr 

Cl:lserved e:jge or bcx.n1:lry 
(Visual or satellite) 

x X X )( 

EstiflI]ted edge or boundary ~ - - - -
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10. SWbol for strips cn:l IXItc:reS 
-

Strips cn:l POtc:res C":) c 
C - ccnc:entratim in tenths of ice within the area of strips cn:l 

IXItc:reS (QJtiooal crtH tim) . 

"The s~l C\) C Is ploced wi thin the min "Ml" swbol in the 
sectlm reserved for ''Fonn of ice" (see exOTPle in 
~lx 2). 

11. SLPDlarentary procedures for lrrllcotlro total coocentratim 

In orrer to facilitate reo:tt>ll1ty of the chJrt, lce-cCNeroo areas 
ITDY be hJtched accordiro to total Ice cmcentratlm. Hatchlro ITDY 
be CWl100 to all areas of ice coocentratlm or mly to sore of 
thEm. Wlerever hJtchlro Is cwl1oo, the hJtchlro sMiOOls sI'XHl in 
~lx I sh:lll be used. Generally Con:llan Ice ctK:Jrts w1ll not 
be hJtched. 
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APPENDIX 1 

CODE TABLES 

Concentration Symbols for Ct , CO' Cb, Cc 

Concentration 

Ice free 

< 1110 

1110 

2110 

3110 

4/10 

5/10 

6/10 

7/10 

8/10 

9/10 

> 9/10 but less than 
10/10 

10/10 

SYmbol 

o 

~ } 
4 

5 

6 

7 

8 

9 

9+ } 
10 

OPtional 
Hatching Pattern 

I:" "" " " . " "·1 CPen water ,. . ... ... 

I'IT'tTilI I CPen DOCk 
Iu.!...U..!J 

'§ close DOCk 

_
very close DOCk 
or 
cooso Ii dated 

~}cn:I fost Ice 

L1 bergy water 



A2 
Stage of development and thickness range 

ELEMENT 
No stage of development 
New ice 
Ni las, ice rind 
Young ice 
Grey ice 
Grey white ice 
First year ice 
Thin first year ice 
f1edi urn fIrst year ice 
Thick first year ice 
Old ice 
Second year ice 
f>'IU I ti yea r ice 
Icebergs 

(So Sa Sb Sc Sd) 

SYMBOL 
0 

I 
2 

3 

4 

5 

6 

7 

I-

4-

7-

8-

9-

A-

THICKNESS RANGE 
No Ice 

<10 cm (4 in,) 
10-30 cm (4-12 in.) 
10-15 cm (4-6 In,) 
15-30 cm (6-12 in,) 
>30 cm (>12 in,> 
30-70 cm (12-28 in,) 
70-120 cm (28-48 in,) 
>120 em (>48 in,) 

Note: Codes 3 and 6 are general age categories and are intended 
for use only in satellite imagery interpretation, Codes 
8- and 9- will be used primarily in Arctic areas from 
October to December; at ather times 7- (old ice) will be 
used, (Codes 8 and 9 are specifically for Baltic area 
and will not be used in Canada.) 



A3 

Stage of Melting Snow Cover De~th 
(M ) s 

Element Symbol 
o No r1e I t 
Few Puddles 
~lany Puddles 
Flooded Ice 
Few Thaw Holes 
Many thaw Holes 
Dried Ice 
Rotten Ice 
Few Frozen Puddles 
All Puddles Frozen 
Undetermined or 
Unknown 

Element 
Pancake ice 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
x 

(S) 
Element 

No snow 
Up to 2 cm 
Up to 5 cm 
Up to 10 cm 
Up to 15 cm 
Up to 25 cm 
Up to 50 cm 
Up to 1 m 
Up to 2 m 
OVer 2 m 
Undete rm i ned 
or Unknown 

Form of Ice 

Symbol 
o 

Small ice cake; brash ice 
Ice cake 

I 
2 

Small floe 3 
r·1ed i urn fl oe 4 
Big floe 5 
Vast floe 6 
Giant floe 7 
Fast ice 8 
Iceberg 9 
Undetermined or unknown x 

Symbol 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

x 



A4 

Symbols for Ice of Land Origin 

-n 

!J 
YI 

n = nllTber fran 
W'<[l CCx:Ie 2877 

w = d:JY of nmth 
berg sighted 

D GrCMler cncIIor bergy bit -
A Iceberg (size unspecified) • 

I/J. Iceberg, mIl fA 
~ Iceberg, rrediun Ii. 
~ Iceberg, large ~ 
~ Iceberg, very large ~ 

Note: TIle rig,t-hard 
collIlTl of sYTTbols ITDY 
be used vtJen nnny bergs 
are present but actual 
nllTbers are not known. 

.,& Tctlular berg indicated by ad:ling a horizontal 
line through my of the d:love 

(ljj; Ice islrnd 
X Rcx:Iar target (suspected berg) . 

Symbol for Ice of Sea Origin 

Floeberg h 
SOecificatioo of Icebergs 

(os estctllished by the Internotimll Ice Patrol Service) 

SIZE HEIGHT (m) LENGTH (m) 

GrCMler & Bergy Bi t Up to 5 Less thm 15 
Iceberg, sroll 6-15 16-60 
Iceberg, rredium 16-45 61-122 
Iceberg, large 46-75 123-213 

NOTE: Sizes refer to the above water portion only. If height 
and length of a berg fall into different size class
ification, use the larger size. Dimensions (in km's) 
of a tabular berg or ice island may be indicated 
beneath the symbol. 



Example 1 

2 7 
4 1 

Example 2 

Example 3 

Example 4 

A5 
APPendix 2 

EXAMPLES OF USE OF THE "OVAL" SYMBOL 

9 tenths of ice; 2 tenths of grey ice and 7 tenths 
of new ice; floe size of greY ice is pancake and 
that of the new ice is not determined. 

6 tenths of ice; 2 tenths of thin first year ice, 
3 tenths of grey white ice, and 1 tenth of grey 
ice; predominant floe size of the thin first year 
ke is big floes, of the grey white ice is small 
floes, and of the grey ice is brash. 

over 9 tenths of ice; 5 tenths of medium first 
year ice (floe size is vast), 3 tenths of thin 
first year ice (floe size is medium), and 1 tenth 
of grey ice (floe size is ice cakes). There is 
1-2/10 of ice thinner than grey ice (9+ - (5+3+1») 
- no floe size is indicated. 

general ice cover is 4 tenths; ice is all grey 
ice in strips and patches, with concentration 

4 9 tenths in the strips and patches. 

Note: with only one stage of development shown 
partial concentration is not needed. 



Example 5 

143 
7. 5 4 I 

Example 6 

1 3 
Il 

Example 7 

Example 8 

6 3 

A6 

8 tenths of ice; I tenth grey white ice of 
predominantly small floes, 4 tenths grey ice 
in pancakes, and 3 tenths of new ice with no 
determinable floe forms. There is less than 
I tenth of old ice present in the area. 

4 tenths ice cover; I tenth of icebergs and 
3 tenths of old ice in predominantly medium 
floe size. 

8 tenths ice cover; I tenth old ice in pre
dominantly medium floe size, 2 tenths thick 
first year ice with big floes predominating, 
2 tenths grey white ice in brash form. Of 
the remaining 3 tenths of ice, grey ice (4) 
is present in the highest concentration (must 
be 2 tenths) with 1 tenth of nilas or new ice 
also in the area. 

Complete ice cover - 10 tenths, first year 
and young ice are indicated with no break
down by partial concentration or information 
on floe sizes available. This type of report 
might be used in analyzing satellite data 
where these elements could not be determined. 


