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1 Introduction

Planning for the most effective use of Canadian Coast Guard (CCG) Search and Rescue
(SAR) resources can be facilitated thorough analyses of historical incident data. Critical
insight, however, can also be gleaned by relating the incident frequency to the volume of
activity, thus showing the relative risks between different types of activities, and whether
there are noticeable trends in their accident rates. One such study has recently been

completed on the Newfoundland fishing fleet’.

To evaluate the relevant incident rates requires matching records across several disparate
databases. The type, accuracy, format and recency of data are generally not consistent
across such databases. Furthermore, each database has internal inconsistencies which

depend on how the data was collected and prepared.

This report describes the types of database errors or deficiencies encountered during the
analysis of the Newfoundland fishery for the purposes of:

e Documenting in meticulous detail the steps required for the data preparation;

¢ Highlighting the types and degrees of error within each database, so that the
source agency can consider improving their data screening and cleaning
techniques;

o lllustrating the incompatibility between databases, such that changes could be
implemented in order to facilitate future analyses.

The following section of the report describes the process for selecting the relevant
portions of the databases for the required analysis. Next, the types of errors within each
database and matching errors between the databases are presented and where possible the

rate at which such errors occurred. The assumptions that were made when insufficient

1 2001-02 Data Cleaning and Reduction Process for a Study on Incident Rates in the Newfoundland Fishing
Fleet, 2001-04 Coverage Analysis for Newfoundland CCG Lifeboat Station Placement
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evidence was available to conclusively accept or reject information are reported. Finally,
recommendations are made on how to improve the data gathering or cleaning at the

source.
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1.1 Scope of Analysis

Several criteria were used to determine the type of data required for the analysis of the
Newfoundland Fishing Fleet. Some of these requirements, such as activity type, study
period, and study area, restrict the scope of data records that have to be retrieved, while

others pare the required fields.

1.1.1 Activity type

Only the commercial fishing activities and incidents were included (not recreational
fishing or boating, cargo ships, etc.). The main implication of this is the requirement to
extract the relevant records from the Coast Guard’s incident database (SISAR) as

described below.

1.1.2 Study Period

Based on the stipulations for the Newfoundland study, the study period is restricted to the
years 1993-1999. Prior to this, there were some major changes to the fishery, which
would have little or no impact on current trends. Furthermore, the quality of the earlier

data is not as good.

1.1.3 Guidelines for Study Area

The general goal is to only include fishing areas around Newfoundland. This delineation

is complicated by several factors however.
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The North American Fisherman’s Organization (NAFO) has divided the waters off
Canada’s east coast into a number of fishing zones. These in turn have been divided into
sub-zones. The Canadian Coast Guard (CCG) sections the waters around Canada into
Search and Rescue (SAR) zones, distinct and separate from the NAFO boundaries.
These SAR boundaries delineate the Rescue Coordination Centres’ area of SAR

responsibility.

Neither NAFO nor SAR zones are restricted by the 12-mile Canadian territorial limit or
by the 200-mile economic and ecological zone limit. The SAR zones extend to the mid-
Atlantic, to approximately the longitude of the Azores (if slightly farther north). NAFO
zones are delineated all the way around the North Atlantic. The SAR and NAFO
boundaries generally do not coincide. For several reasons, it was decided to use the set of
NAFO sub-zones for the study area:
e Most of the fishing activity data refer only to the NAFO areas where fishing efforts
have occurred (i.e. Lat / Longs are not available)
e Incident information include Lat / Longs, so they can be spatially referenced to any
divisional system
o The smaller extents of the NAFO sub-zones are better suited to the study.
e The activity is correlated with the NAFO boundaries, and the incidents are

coincident with the activity.

The Department of Fisheries and Oceans (DFO) in Newfoundland has become concerned
by a perceived rise in the number of incidents. Since DFO’s interest is in the
Newfoundland fishing fleet, all the fishing records from ZIF for 1991 through 1999 were
plotted on a map with the NAFO sub-zones to determine which had activity recorded in
them. Areas with little (less than a dozen fishing attempts over 9 years) or no recorded
fishing activity were removed from consideration as low numbers lead to statistically
unreliable results. Of the 92 sub-zones, twelve were removed because little, or no,
activity was reported during this period in the data; these areas were 1D, 1E, 2GA, 2GC,

2GP, 2HH, 2JJ, 3NN, 30F, and 4VE. After calculating the incident ratios (= number of
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incidents divided by the amount of fishing activity), it was revealed that insufficient
fishing data was available for areas that had fishing activity originating from outside of
Newfoundland. This removed eight more areas from the study set—4SS, 4SV, 4SW,
4SX, 4TF, 4VN, 4VB and 4VC.

1.1.4 Vessel Length Classes

The proposal stipulated that differences between different boat length classes should be
examined. The four length classes are defined as: less than 35 feet; 35-45 feet; 45-65
feet, and over 65 feet. In each case, the upper bound is not included in the range (i.e. 35-
45 feet includes 35 but excludes 45). The Coast Guard is particularly interested in trends
in the two middle length classes, but very little additional work is required to evaluate all
four. It was necessary to have an accurate a length value as possible in order to place

vessels within their appropriate range.

1.1.5 Distance offshore

There is some evidence that fishing activity has been moving further offshore in the last
few years. Part of the Newfoundland study involved a comparison across time to
determine whether a trend of increasing distance from shore existed for fishing activity
and incidents.

1.1.6 Fishing activity type (species category)

It is possible that incident rates are changing (up or down) more significantly within
certain types of fishing activities. Since the number of different species fished off

Newfoundland is very high, and since the information on activity type gathered for each
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incident is quite coarse, species have been grouped into a limited number of categories to

allow for a feasible analysis.
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2 The Data Sources in Brief

The information used in the Newfoundland study are derived from four types of
databases:

e Licensing data from DFO (Department of Fisheries and Oceans) in
Newfoundland, Scotia-Fundy, and Gulf of St. Lawrence;
SISAR (System of Information for Search And Rescue) databases from CCG;
e ZIF (Zonal Interchange Files) ; and
List of Ships, January 1999 edition.

Each of these is described in turn in the following sections.

2.1 Licensing database

This is the officially recorded vessel information and is accepted as the most accurate
available. At least 16 tables make up the Newfoundland licensing database. All are
interlinked through a complex series of keys. The Licensing database has two parts:
Vessel and License. NFLD DFO Licensing provided a consolidated data set regarding
vessel information and specifications for each year after amalgamating several tables.
These were merged—removing duplicates—to end up with a description of all
Newfoundland vessels licensed from 1991 through 2000. The Vessel database gives us
information on vessel CFV number, MOT number, length, tonnage, horsepower, home
registered, etc. The License database has information on boat type, gear type, licensing
type, fishing sector, etc. Detailed information about a vessel is useful for risk assessment.
Similar data were received from DFO offices in both Scotia-Fundy and Gulf of St.
Lawrence regions and underwent the same merging process. Many of the fields are
numerically coded. Naturally tables for deciphering these codes accompanied the data.
For instance the DFO-supplied Newfoundland community codes, which incorporate
latitude and longitude, are very useful to visualize the data in a GIS, such as MaplInfo.
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2.2 Zonal Interchange Files (ZIF)

For the purposes of fisheries management, a standard set of information about fishing
catch-efforts is collected from every region in the country. These standardized databases
are called Zonal Interchange Files (ZIF). Although they are not ideally suited for a study
on SAR incidents, they do come in a standard format, are readily available, and are fairly
well filled out. Only a subset of the fields available is required for the Newfoundland
Fishing Study, as shown in Appendix A.

The records in the ZIF database are vessel-based and trip-based. It is created from the
DFO Catch-Effort database and several other databases. Each vessel is required to
register catch information when landing fish at the end of each trip that it makes. The
information in ZIF includes vessel and gear used, effort location, and time for each effort.
Vessel information includes vessel 1D, length over all, gross registered tonnage, port of
registry etc. Location information takes the form of latitude/longitude and North Atlantic
Fisheries Organization (NAFO) fishing [district] sub-zone. DFO supplied ZIF records
from 1991 through 1999. For each year, the file contains about 300,000 records. While
processing the data, we noticed that a major upgrade in data collection took place in
1998; the database format changed, and some fields were removed. The data in 1998 and
1999 are more complete and more reliable. This causes inconsistencies in the analysis of
the data.

2.3 SISAR - Incidents

SISAR (System of Information for Search And Rescue) is made up of many tables, of
which three were utilized: Unit Assisted, Incident Description, and Weather conditions
which combine to describe all incidents for which resources have been tasked. Unit

Assisted data tells who was helped. Incident description documents the event
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chronology. Each table has multiple fields, but only a subset of this data was required for

the Newfoundland study. The fields that were retained are shown in Appendix B.

The SISAR database covers all of Canada. Although it extends back to 1987, there have
been a number of changes in forms and procedures for gathering data. The Coast Guard
data managers have gone through it and updated missing and changed fields where

possible, but accuracy and completeness decrease the further back in time you go.

As explained in greater depth below, the Unit Assisted and Incident Description tables
were merged so that each unit that was assisted has a separate record with a description of
the incident. Where events involved more than one ship, the same incident description

shows up in both.

Of the 1845 incidents that were considered in the final analysis, the Newfoundland
MRSC dealt with 1786 incidents and the Maritime RCC handled the remaining 59.

2.4 List of Ships

The List of Ships is an index of all vessels registered in Canada. Where there was a
conflict with information in the licensing database, licensing was given credit for being

more up to date.

Note: Canadian government departments generate all the above data sources, but on
occasion they each use a different name that pertains to a single article. One case in the
Newfoundland study is a fishing vessel’s licence number. Depending on which
governmental entity is making reference to it, it can be found as:

e FVN -Fishing Vessel Number,
e CFV -Canadian Fishing Vessel number,
e Side no -Derivation of “Side” unknown,

but they all point to a licence held in order to fish usually from a particular vessel and / or
for a particular stock.

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 9
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3  Data Preparation

3.1 Licensing database

As shown below, the licensing database covers different years. It is inconvenient to look

up a vessel in different tables, so a single aggregated Vessel table was created for all the

years as follows.

3.1.1 Combine all the vessel tables from 1991 through 2000

(155,896 records in all)

e After excluding the Calendar_Year field, choose the distinct rows (35,469).
e For the same vessel recorded in different year, make the length consistent.
For example, change the 10.668 to 10.6681.

This study focused on four length classes: <35 feet, 35-45 feet, 45-65 feet and >65 feet.

If

records show one vessel as being in two length classes or lengths that are very different from each

other, confirm it by checking the LOA in ZIF, and choosing the length closest to what is found

there.

1. Choose the distinct row (1991-2000Vessel NoDup(working) , 34,411).
2. Convert the Side_No to a 6-digit number, and store it in a new column

(Working_SideNo).

e Add leading zeroes when the Side_No has less than 6 digits.
e  Take the first 6 digits when the Side_No has 7 digits.

Associated code resolution tables

country.xls

Country code, description, etc.

home_ports.xls

Home port code, description, district code, NAFO

sub-zone, etc.

Hull_types.xls

Hull type, description

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian
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species_types.xls Species code, description, etc.

ports.xls Port name, Lat/Long, etc.

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 11
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Vessel and Licence Tables

Table Name # Records Table Name # Records
1987 Vessel 19,540 1987 Licence 27,443
1988 Vessel 21,418 1988 Licence 25,622
1989 Vessel 23,003 1989 Licence 26,502
1990 Vessel 24,133 1990 Licence 25,064
1991 Vessel 24,753 1991 Licence 32,164
1992 Vessel 25,415 1992 Licence 29,242
1993 Vessel 14,752 1993 Licence N/A
1994 Vessel 15,673 1994 Licence N/A
1995 Vessel 13,872 I 1995 Licence N/A
1996 Vessel 13,418 1996 Licence 29,176
1997 Vessel 12,723 1997 Licence 34,333
1998 Vessel 12,609 I 1998 Licence 37,131
1999 Vessel 12,814 1999 Licence 32,425
2000 Vessel 9,867 | 2000 Licence 31,717

*Records in 2000 Vessel and Licence tables contain data only up to March, 2000

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 12
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Some figures regarding the combined licensing data table:

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian

Atlantic Region

Field # Records Percentage
3-digit Side_NO 13 0.04%
4-digit Side_NO 217 0.63%
5-digit Side_NO 4,228 12.29%
6-digit Side_NO 5,496 15.97%
7-digit Side_NO 24,457 71.07%
Blank Name field 27,094 78.74%
Blank MOT field 32,928 95.69%

Total 34,411 100%

13



3.2 ZIF

Step 1:

In the years from 1993 through 1997, there were gaps, i.e. no data at all, in the field for
caught date. This is interpreted as a null by the computer and since a null is not equal to
zero or another null, these were seen as distinct fields. The first operation was therefore
to put “000000” in all places where no data existed. This may have been a result of the

way the data arrived or of how it was imported.

Step 2:

Next the data was cut down to include the unique combination of CFV, LOA, home port,
unit area, caught date, port landed, and landed date. The maximum landed quantity and
main species caught were added and the whole thing was put into a table called

YY_step2—where Y'Y represents the year as 2 digits (See Step 2).

Step 3:

The result from the above was then recombined with the original data so the maximum
landed quantity should only go with one species, we were mainly able to retrieve a
distinct record (See Step 3). In those cases where there were more than one main species
caught had that same landed quantity, the first one was chosen. This was possible

because there were several fishing efforts on one day (date caught) in some instances.

Step 4:
The result from step 3 contained many species. The measure in other databases is much
coarser, so for matching the species were grouped into species categories. These

categories are:

e Crab e Lobster e Scallops e Tuna
e Crustaceans e Mollusks e Seal e Unspecified
e Ground fish e Pelagic Fish e Shrimp

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 14
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*Note: For the purpose of matching with SISAR, elements in the categories Crustaceans,

Mollusks, and Pelagic Fish are all added into “Unspecified”.

Step 5
Length Over All (LOA) was converted into metric and then confirmed by cross-
referencing with the licensing database. Any conflicts were resolved by accepting the
licensing information as valid. Original data was retained. 2 new fields were created—
LOA metric, the original just converted; and LOA working, the final length that we will

be working with (i.e. using for analysis).

Step 6:
The date landed, which MS Access had difficulty converting from text to date originally,
was converted to date format using a macro.

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 15
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3.3 SISAR (Step 1)

3.3.1 Merge Tables

The SISAR database that we used has three tables: Incident Description, Unit Assisted
and Weather Report. The master field (key) is Event_Nb, which ties all the tables
together to record information concerning a specific SAR incident. The records in the
Incident Description table are unique in that there can only be one record associated with
any particular Event_Nb. However, there can be more than one record with the same
Event_Nb in the Unit Assisted table if a number of vessels were involved in one SAR
incident. The Unit Assisted and Incident Description databases were merged so that each
unit that was assisted has a separate record with a description of the incident. Where
events involved more than one ship, the same description shows up in both records (1).
Beyond this, records were selected through two processes: one based on the type of

vessel involved in the incident and the other on geographic area (position).

3.3.2 By Type

Since the study is concerned with fishing vessels only, these were culled from the general
incident database by finding “Fish” in any fields such as “Unit_Assisted Category”,
“Unit_Assisted_Type”, or “Unit_Assisted Activity”. In the event that none of these
fields were filled out, the records were examined manually. Additionally, if “F/V” were
found in the vessel or incident name fields the records were included with the study data
(2). The resulting data set, called SISAR_Fishing, was used as a starting point in all
succeeding operations. All incident position data was converted / formatted for use with

Maplnfo.
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3.3.3 By Position

Using Maplnfo, all incident positions from SISAR_Fishing were plotted.
The field “Incident Position” is a text description of where the incident occurred;

the incident’s position is actually plotted using latitude and longitude coordinates.

3.3.3.1 Position is In Study Area (3)

e Ifan incident’s position and listed SAR area are both within the study area, the record
has been retained for analysis (4).
e Ifan incident’s position is within the study area and listed SAR area is not, the record
has been retained for analysis only if:
= there is any evidence showing that the SAR area was incorrectly listed; and
= information in the Incident_Summary, Incident_Position or Incident_Name fields
suggests that the SAR area actually is within the study area. (6)

3.3.3.2 Position is Not In Study Area (7)

e Ifan incident’s position and listed SAR area are both outside the study area, the
record has been removed from the data set. (8)

e Ifan incident’s position is outside the study area but the SAR area where it is listed
intersects the study area (9), the record has been retained for analysis if
= there is any evidence showing that the position was incorrectly listed; and
= information suggests that the position actually is within the study area (10).

3.3.4 Foreign Vessels Removed

In all instances where it could be determined that a vessel was of foreign origin based on
listed nationality, call sign or incident summary information, the ship was removed from

consideration.
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3.3.5 Pre — Matching Basic Cleaning

In order to link SISAR with Licensing and ZIF, a lot of cleaning work needed to be done
on the NF_Fishing_SISAR record set (now containing 2,633 records), from cleaning Step
1 above.

3.35.1 CFV and MOT

CFV or MOT can appear in many fields e.g. Registration_No, License_No, FVN, or
Unit Assisted Name. The CFV and MOT numbers were extracted from these fields and
put into FVN and Working_number. For the CFV number, a 6-digit format was used in
order to match other databases.

3.3.5.2 Name

The name was extracted from field Unit Assisted Name, and stored in Working_Name
Column. The MOT number was put into Working_Number column and other
information was updated as required. The updated name field was then gone through

quickly and some of the very obvious errors were fixed:

1. Correct spelling Errors
e.g. NORTHERN CHALLENE Il should be NORTHERN CHALLENGE II

2. Fix names where the same vessel has different names
If there is evidence that vessels’ with similar names are in fact the same vessel, the

licensing database was manually checked and the correct name was used. For
example, since both vessel ALLISON AND LEAH and vessel ALLISON LEAH have
call sign VC9583 and length of 13.7m, the same name was used for these two

records.

3. Update other information
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For the same vessel, some incident records have more information than others. For
example, if a vessel were involved in three incidents and one incident has CFV and
MOT recorded while the other two lacked that information, the CFV and MOT were
updated for all of the incidents.

3.353 Unit Assisted Name

The field Unit Assisted Name in SISAR has many patterns. All the patterns were

converted into one and the updated name stored in a new column called Working_Name

Pattern Sample Update to
F/V + Name F/V ACADIENNE GALE ACADIENNE GALE
ATLANTIC
M/V + Name M/V ATLANTIC VIGOR
VIGOUR

F/V + Name + Number |F/VV EASTERN WAVE 392868 |EASTERN WAVE
MOT number + Name  [807110 F/VV MISS GUYLAINE |MISS GUYLAINE

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian 19
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4  Table Matching to Confirm Length and Species

4.1 Matching ZIF and licensing database

CFV, Date_Landed, Unit_Area, NAFO_Division, and Port_Landed are 100% filled.
0.1% of records with no valid entry for Date_Caught had Days_at_Sea filled in 1993.
In all cases after 1993 where there was an entry for Days_at_Sea, there was already a
date entered in Date_Caught.

% Of Fields Filled In And Not= 0 (rounded)

1993 1994 1995 1996 1997 1998 1999

Latitude/Longitude 0 5 24 26 24 29 25

Date_Caught 26 25 29 32 91 100 100

ZIF and the licensing database are matched using CFV as a common key. ZIF database
contains ZIF files from 1991-1999. The aggregated licensing database was matched with
ZIF for each year. Since the aggregated licensing database has duplicated CFV numbers,
some ZIF records matched more than one record in the licensing database. Therefore, a
distinct licensing row was chosen for the matched ZIF file.

LOA in the licensing database is used for each matched record. A new column named
Working_LOA contains updated LOA. The following table shows the matching results
for the aggregated licensing database and the original ZIF tables. As we can see, the

ability to match improves through the years.

Year # Records | # Records Matched Percentage
1991 244,709 134,940 55.14%
1992 164,745 87,245 52.96%
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1993 344,655 300,572 87.21%
1994 225,594 171,689 76.11%
1995 258,529 204,329 79.04%
1996 278,657 247,682 88.88%
1997 317,314 269,793 85.02%
1998 255,056 243,620 95.52%
1999 275,153 272,459 99.02%

Data Preparation Procedures for Fishing Vessel Incident Analyses in the Canadian
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4.2 Matching SISAR and Licensing Database (SISAR Step 2)

The purpose of linking the SISAR and licensing databases is to verify which vessels are
NF fishing vessels, separate them from others in the NF fishing SISAR dataset, from
stepl (2633 in total), and associate incidents with activities. By linking the two
databases, we can:

Update Name field in SISAR

Update CFV and MOT number for SISAR

Retrieve the accurate LOA from the licensing database
Identify each vessel’s homeport

There are no strong links between SISAR and licensing databases even after preliminary

cleaning.
Total NF fishing SISAR from stepl: 2,633
Total NF licensing: 34,411
Database Field |# Records filled out| Percentage
SISAR Name 2,624 99.66%
SISAR CRrV 840 31.90%
SISAR MOT 958 36.38%
Licensing Name 7,317 21.26%
Licensing CFV 33,441 97.18%
Licensing MOT 1,483 4.31%

As we can see, no field is consistently filled out in the two databases. In SISAR, since
the CFV field is seldom filled out, it is difficult to match SISAR and licensing by CFV
number. The vessel name field is filled out well but not accurate (or not officially). We

have to try to match every possibility.
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The process of the matching described here is shown in figure Matching SISAR and
Licensing.

Start with a copy of the NF_Fishing_SISAR data set (2,633 records) from cleaning Stepl.

4.2.1 Remove Records With Vessel Name “NKN”.

There are 108 incident records without specific vessel names. These records use terms,
such as “No Name”, “Unknown”, “Open boat”, “Not noted”, “None”, “N/A”, to indicate
the vessel name is not available. These terms appear in licensing as well. When trying to
match by vessel name, it will produce the wrong result. To solve the problem, update all
the terms to “NKN”, and remove those 108 records from the data set. Some of the
removed records have CFV numbers, so next try to match them with the Newfoundland
licensing database. Go through all the records manually, separating the records in two

tables, depending on whether the incidents are Newfoundland fishing activity related.
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4.2.2 Remove Records Matched With NF Licensing Database.

Match the SISAR dataset with NF licensing by CFV, MOT, Call sign and Vessel name.
To avoid the incorrect match due to inaccurate or duplicated vessel names, match by
name only after other matching has been completed as follows:

Find the incidents matched by CFV.

Remove the matched incidents and the incidents involving those same vessels.
Find the incidents matched by MOT.

Remove the matched incidents and the incidents involving those same vessels.
Find the incidents matched by Call sign.

Remove the matched incidents and the incidents involving those same vessels.
Find the incidents matched by vessel name.

Remove the matched incidents and the incidents involving those same vessels.

4.2.3 Remove Records Matched With NS Licensing Database.

(i.e. Scotia_Fundy)

Match the SISAR dataset with NS licensing by CFV, MOT and Vessel name as follows:

Find the incidents matched by CFV.

Remove the matched incidents and the incidents involved by the same vessels.
Find the incidents matched by MOT.

Remove the matched incidents and the incidents involved by the same vessels.
Find the incidents matched by vessel name.

Remove the matched incidents and the incidents involved by the same vessels.

4.2.4 Remove Records Matched With Gulf Licensing Database.

Match the SISAR dataset with Gulf licensing by CFV and Vessel name as follows:

¢ Find the incidents matched by CFV.
¢ Remove the matched incidents and the incidents involved by the same vessels.
¢ Find the incidents matched by vessel name.
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¢ Remove the matched incidents and the incidents involved by the same vessels.

4.2.5 Remove Records Matched With Ship List Database.

(“Blue Book™)

Match the SISAR dataset with Ship List by MOT and Vessel name as follows:

Find the incidents matched by MOT.

Remove the matched incidents.

Find the incidents matched by vessel name.

Remove the matched incidents.

In the removed records, separate vessels that fish in NF from those that do not. Column

Port Registered in Ship List gives some information, but port of registry is not
necessarily the same as a ship’s home port. All incidents that were matched with the
Ship List were plotted using MaplInfo software. The result showed that all the vessels not
registered in NF had incidents elsewhere, so it is assumed that all the vessels registered in
NF are part of NF fishing fleets.
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4.2.6 Match Remainder with Licensing Database and the List of
Ships

Go though the rest of the records and try to match the vessel name in different ways. If a
match is found, update the original NF fishing SISAR dataset with information from the
licensing database. Since names in the SISAR and licensing databases are often recorded

differently, many records are matched this way.

Some causes of matching errors are:

“and ” and “&”
“S”and “’S”
Common spelling error
Number formatting
Similar sound

Number sequence
Space

Abbreviation

Dot

—STQ@ e o0 o

The table on the following page exemplifies a number of the errors in the list above.

4.2.7 Rerun the Previous Queries

Attempt to match with licensing databases and the ship list in the same order as before so
that corrected records go to the appropriate tables.

4.2.8 Combine Small Tables That Are In the Same Category

For example, combine tables matched with NF database by CFV, MOT, Call sign and
Name into a single table.
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4.2.9 Update Missing Information and Check for Duplicated Events

Due to duplicated CFVs and Vessel Names in the aggregated licensing database, the
same event can be matched more than once. If the NF licensing database has 20 vessels
that have the same name “Sea Gull” but different CFV number, an attempted match by
vessel name “Sea Gull” returns 20 records. These records need to be manually assessed
to determine which vessel was involved. In NF licensing database, the records for a
single vessel can differ from one year to the next. Although LOA has been updated for
each vessel and distinct rows chosen when the records for all years were combined, there
are still many duplicated CFV numbers. Consequently an event can match more than one
licensing record with a given CFV. If one vessel were listed in licensing twice, the
incident event will have two matches. To solve the problem, we find all the records with
the duplicated events and check each one against the possibilities in the licensing

database.

4.2.10 Combine Tables as a New NF Fishing SISAR Data Set

e Records in table “NKN” (i.e. incident vessel names are “NKN”) that are matched
with NF licensing

Records in table “NKN” that are related to NF fishing activity.

Records matched with NF licensing

Records matched with the Ship List and registered in NF.

Records that are not matched but are related to NF fishing activity
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Examples Of Matching Errors With Their Corrections And Causes:

SISAR Licensing or Ship List | Error Type
JORDAN & JUSTIN JORDAN AND JUSTIN a
DESMOND & DANA DESMOND DANA a
ST. BRIDES QUEEN ST. BRIDE'S QUEEN b
NORTHERN CHALLENE I :IORTHERN CHALLENGE C
OCEAN WAVE I OCEAN WAVE TWO d
SEA BIRD I SEA BIRD 11 d
LADY ONE LADY 1 d
4 GIRLS FOUR GIRLS d
SARAH ANN FRANCIS SARAH ANNE FRANCIS e
CINDY Il CINDY SUE e
ANNA DIN ANNIE DINN e
SEA FOAM SEA FOAM NO 1 f
WEST WIND | WESWIND | g
BLUEBOAT BLUE BOAT g
A&K A & K g
DEBBIE & BROS. DEBBIE & BROTHERS h
HORSE IS. VENTURE HORSE ISLAND h
VENTURE
TANYA J.B. COLLIN TANYA J B COLLIN [
LILLIAN C. LILLIAN C [
BARB AND COREY | BARB & COREY NO 1 a
DJ & ROGER D. J. AND ROGER a, i
ASHELY COLEEN ASHLEY & COLLEEN a, c
GAVON PRIDE GAVIN'S PRIDE b, c
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JULIA AND SHAWN

JULIE % SHAWN Il

f, c

LEWIS 4

LOUIE'S 4

b, c
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4.2.11 Validate the final dataset

Compare the LOA values in SISAR and in licensing. If there is a big gap, go back to
licensing and check for the reason. Possible errors in matching:

e Incorrect Name

If one name is recorded as another, the match may still exist but be a mistake.

¢ Common Name

The matching method leads to the first match — the one in NF licensing

database.

Example: A ship called “TARA DAWN?” appears in every licensing

database.

e Incorrect CFV Or MOT Numbers

According to the matching method, it will match an incorrect CFV number

before matching by a name.

Example: CFV for vessel “ANGELA MARION” recorded as 131372, should
be 137372.

e Incorrect Numbering

Vessel sequence numbers are not always recorded in SISAR. Example: Both
“CINDY” and “CINDY NO 1” are in the licensing database. The name in
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SISAR matched “CINDY”. According to other information it should match
“CINDY NO 1”.

e Other Incorrect Matches

Some vessels are involved in several incidents and their lengths are consistent
in SISAR, but the matches make no sense. The records are removed from the

data set.

Incident numbers by category in the final version of NF fishing dataset

Category # Incidents | Percentage

1. Match with NF licensing 1655 62.9%
2. Match with NS licensing 320 12.2%
3. Match with Gulf licensing 26 0.9%
4. Match with Ship List (registered in St. John) 81 3.1%
5. Match with Ship List (not registered in St.

John) 327 12.4%
6. Not matched kept 172 6.5%
7. Not matched Removed 52 2%

For NF fishing SISAR dataset, we combined category 1, 4 and 6 (1655 + 81 + 172 =
1908). After validating, the final NF fishing SISAR data set has 1,895 records in 92
NAFO sub-zones.
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4.3 Match SISAR and ZIF

Match SISAR and ZIF in order to associate incidents with fishing activities. Field Vessel
Activity in SISAR does reflect some fishing activities, such as crab fishing, lobster fishing
etc., but most activity is recorded as “Commercial Fishing (other)”. It is difficult
therefore to analyze data based exclusively according to SISAR data. Of the 1,895
incidents in the NF fishing SISAR data set, over half have no specific activity type.

4.3.1 Fishing Activity According to SISAR

Fishing Activity # Of Incidents Percentage

COMMERCIAL FISHING

(OTHER) 712 37.57%
CRAB FISHING 361 19.05%
UNKNOWN 291 15.36%
GROUND FISHING 188 9.92%
SCALLOP FISHING 83 4.38%
SHRIMP FISHING 63 3.32%
falaialalalaialel 56 2.96%
SEAL FISHERY 47 2.48%
LOBSTER FISHING 36 1.90%
MARINE TRANSPORTATION 34 1.79%
NONE/NOT APPLICABLE 17 0.90%
GOVERNMENT 2 0.11%
TUNA FISHING 2 0.11%
HERRING ROE 1 0.05%
SALMON FISHING 1 0.05%
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SUSPICIOUS (ILLEGAL)

0.05%

Total

1895

100.00%
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4.4 How a Vessel Involved In an Incident Is Linked To a Species

4.4.1 Convert Date To Date Type in both SISAR and ZIF

The dates were imported as text format and need to be converted to date data type for
matching.

(This step would not be required if the field were originally imported as a date type.)

4.4.2 Categorize Fishing Activity Type in both SISAR and ZIF

e Choose One Main Species For Each Visit Day.

e Group the ZIF table by CFV, LOA, Homeport, Port landed, Date Caught, Date
landed, and Unit Area. Field Date Caught is not filled well prior to 1998, so null
fields must be updated to “000000” before grouping.

e For each visit day choose the Main_Species_Caught with the highest weight
(Landed_Quantity). If the main species code is 0 or 999, use the species code
associated with the largest Landed_Quantity as the main species.

4.4.3 Match the NF Fishing SISAR and ZIF

Match the two databases when their CFV numbers are the same and the incident date
within 60 days before or after the landed date. If there is more than one match, choose
the match with the landed date that is closest to incident date. If the day of the month is
not recorded or recorded as “00” in the Date_Landed field, the first day of the month is

assumed.

Year [# Of Incidentsi# Matched With ZIF|  Percentage
1993 217 140 64.52%
1994 203 126 62.07%
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1995 208 159 76.44%
1996 253 193 76.28%
1997 273 226 82.78%
1998 355 286 80.56%
1999 386 298 77.20%
Total 1895 1428 75.36%

4.4.4 Add the Main Species to NF Fishing SISAR

Use the main species from ZIF unless there is not a match, or the main species from

SISAR is more specific, i.e. species code is 700, 701 and 712.
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Summary of SISAR fishing categories:

Fishing Activity Category Code| Description
GROUND FISHING 199 Ground fish
TUNA FISHING 259 Tuna
HERRING ROE 399 Pelagic
SALMON FISHING 399 Pelagic
SCALLOP FISHING 612 Scallop
LOBSTER FISHING 700 Lobster
CRAB FISHING 701 Crab
SHRIMP FISHING 712 Shrimp
SEAL FISHERY 800 Seal
COMMERCIAL FISHING (OTHER) 9999 Other
UNKNOWN 9999 Other
ke 9999 Other
MARINE TRANSPORTATION 9999 Other
NONE/NOT APPLICABLE 9999 Other
GOVERNMENT 9999 Other
SUSPICIOUS (ILLEGAL) 9999 Other

Summary of ZIF fishing category as grouped in order to match with SISAR:

Species Code Species Category Description
99 < Code < 200,
199 Ground fish
928, 933, 941, 942, 961
251 < Code < 260 259 Tuna

200 <= Code < 400,

399 Pelagic fish
921, 929, 931, 943, 950, 957
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612, 617, 922 612 Scallops
600 <= Code < 612,

650. 699 699 Mollusks
700 700 Lobster
700 < Code <711 701 Crab
702, 712 712 Shrimp
613 <= Code <= 799 799 Crustaceans
799 < Code < 866 800 Seal
Other 9999 Other
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5  Major changes in ZIF, SISAR and Licensing

Database |Column Added/Modified Description
Working_LOA LOA updated according to Licensing
ZIF
LOA_meter LOA converted to metric (metres)
] LOA updated according to Licensing and Ship
Working_LOA ]
SISAR List
_ CFV updated according to Licensing and Ship
Working_CFV )
List
_ MOT updated according to Licensing and Ship
Working_ MOT )
List
Working_Name Vessel Name updated
Working_number MOT numbers separated from Vessel Name
Area Unit Area of the incident
Incident_date Datatype of the Incident Date changed to date
Fishery_type Vessel fishing Activity Category
ZIF_Species Main species according to ZIF
Species_Category The species used
Calculated Calculated incident distance from shore
Working_sideno 7-digit CFV number
Licensing .
Length_overall Adjusted LOA
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SISAR and Newfoundland licensing records show all measurements in metric. ZIF and
Scotia-Fundy licensing records still use the Imperial system (feet). A conversion factor
of 3.28083 ft = 1 m is used here. There is evidence in these databases that all prior

conversions have not reliably used a consistent accuracy factor. (i.e. 3.3 versus 3.28 or
3.281)

Vessel Length: SISAR vs. Vﬁ;king Length

o O
o O

\\

2]
o
‘\

N
o

Working Length (m)
g
*
L g

60 80 100 120 140 160
SISAR Length (m)

Consider the above diagram from the viewpoint of the data entered as SISAR data.

Working clockwise from the top left in the above chart:

o if length values were in meters already, but were erroneously converted as if they were in
feet, their values would show up on the first dotted line;

o if length values agree the dots appear are on the heavier solid line — as does the great
majority;

o if length values were left in feet when entered into the database are on the next dotted line; and

e if the conversion factor were used in reverse (i.e. divided instead of multiplied),
length values would appear are on the lighter solid line.
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6  Summary

Licensing data was combined into a single database and standardized where possible.

ZIF files were manipulated to discern distinct records that define Visit-Days. A Visit-Day
is defined as having a unique combination of CFV, LOA, Unit Area, Date Caught, Date
Landed, Home Port, and Port Landed. In other words, the fishing vessel with a particular
set of licence number, length, and home port, recorded catching fish in this area on this
date, and then landed those fish in this port on a particular date.

When an incident occurs, an identification number is generated for reference. Certain
fields have been designated mandatory and must be filled in for all incidents; others are
discretionary. Text fields may be completed in either of Canada’s official languages.
Typographic, transposition, and spelling errors are common in the vessel name field.
There are a variety of ways of representing the same phonetic in English (or French), as
well as the use of symbols and puns which makes matching sometimes difficult. Some
examples are “&”, “and”, “N”, “Ann”, or nothing where an “and” should be. In the midst
of an emergency situation, a basic description of the vessel is enough for identification
and location by the rescuers. If for example, the actual length is off, it seems less
important while it is burning or sinking. With this in mind, vessels involved in incidents
were matched with the more precise details in the licensing database where possible.

The greater the amount of available information that was specific to the individual ship,
the more readily and more definitely it could be identified. SISAR required the most

preparation and cleaning.

From SISAR database we combined incident and unit assisted tables and then worked to:

= restrict our scope to vessels engaged in fishing;
= restrict the scope to the SAR areas involved,
= resolve conflicts between listed position and SAR area;
= restrict the scope to the applicable NAFO areas; and
= remove data entry errors (i.e. spelling, transposition of lat/long) where possible;
and
= cull the foreign vessels.
To the extent possible, record duplication in the licensing tables was removed.
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Using the List of Ships and licensing data, we attempted to match records with incidents
to remove non-Newfoundland ships. We then cross-referenced the vessels with licensing
where possible to increase confidence in the length measurement®. This gave us a

working set of data on which to do statistical calculations.

Using the January 1999 List of Ships and licensing data, we attempted to match records
with incidents to substantiate vessel specifications and to remove ships from non-
Newfoundland fisheries by processing the data in the order as follows.

1. Retain for further analysis records matching with Newfoundland licensing database
SIDENO—the Newfoundland Licensing Branch name for CFV (including ships with
the same name as those with matching SIDENO).

2. Retain for further analysis records matching with Newfoundland licensing database
MOT# (Official #) (including ships with the same name as those with matching
MOTH#)

3. Retain for further analysis records matching with Newfoundland licensing database
Call_Sign (including ships with the same name as those with matching Call_Sign)

4. Retain for further analysis records matching with Newfoundland licensing database
Vessel _Name

5. Remove from further analysis records matching with Scotia-Fundy licensing database

6. Remove from further analysis records matching with Gulf of St. Lawrence licensing
database

7. Retain for further analysis records matching List of Ships official number or vessel
name and with Port of Registry listed as St. John’s (No other Nfld ports were found in
the matched group)

8. Retain or remove the remaining ships as the evidence dictated by manually examining
the information in each individual record

1%2000-01 Newfoundland Fishing Incidents: Perspectives and Analysis”, Pelot R;Buckrell M;Zhu H;
“2000-03 Newfoundland Fishing Incidents: Data Cleaning Procedures” , Buckrell M; Zhu H; Pelot R;
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7 Conclusion

The data as collected is not consistent. This makes the cleaning and refining of it unduly
onerous. If we are considering making this an ongoing study, the number of man-hours
spent on getting the data prepared for statistical processing will render the cost of the
project prohibitive. Using this initial project’s methodology as a template may speed up

succeeding efforts.

8 Recommendations

Those gathering the data may have sufficient information available near the time of either
incidents or activity to improve what is recorded. Standards should be set as to what data
must be entered into every report. CFV and official number should be input into every
incident report. Vessel name should be recorded when a ship is licensed. Verification
should be done at the time of the action or shortly thereafter to ensure that the data in
regard to incidents is as complete as possible. Fishers, who are the ones furnishing the
data on which the ZIFs are based, should be required to provide the actual position
(latitude and longitude) and time of where fishing efforts were made. This would give us
pinpoint accuracy instead of the broad range—NAFO sub-zone—currently being used by
this study and would also thereby allow the building of a traffic model by the plotting of

transits to, from, and through the fishing grounds.
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9 Sources

Frank Gogos (709) 772-2359

Newfoundland ZIF layout information | gogosf@dfo-mpo.gc.ca

List of Ships January 1999, Transport

Canada ©Her Majesty the Queen in Right of Canada 1999
10 Glossary

CCG Canadian Coast Guard

CFV Canadian Fishing Vessel

GIS Geographic Information System

Latitude A measure of angular distance north or south of the equator

Longitude A measure of angulfa\r distance east or west of a vertical line (perpendicular

to the equator) passing through Greenwich, England

MapInfo A map software package—GIS

MOT Ministry of Transportation

NAFO North Atlantic Fisheries Organization

SAR Search And Rescue

SISAR System of Information for Search And Rescue—databases from CCG

Visit-Days Fishing Boats Per Day Per NAFO Zone

ZIF Zonal Inter-change Files
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Figure 1 - Incident Database Cleaning Process Diagram - Step 1
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Figure 2 - Incident Database Cleaning Process Diagram — Step 2
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11 Appendix B

NFLD Zonal Interchange File (ZIF) Fields

Field

Data Type & Size

Meaning

CEV VARCHAR2(6) Fishing vessel ID #
GROSS_TONNAGE VARCHAR2(5) Interior volume of vessel in /100
GROSS TONNAGE _CLASS VARCHAR2(1) 0-7 depending on which range it falls into
VESSEL_LENGTH VARCHAR2(3) Length OverAll

VESSEL _LENGTH CLASS VARCHAR2(1) **No longer used after 1997
HORSEPOWER VARCHARZ2(5) Horsepower

HORSEPOWER CLASS VARCHAR2(1) **No longer used after 1997
HOMEPORT VARCHARZ2(5) Vessel's home port

FEDERAL ELECTORAL_DIST VARCHAR2(3) **No longer used after 1997

GULF _FLAG VARCHAR2(1) **No longer used after 1992
QUOTA_CODE VARCHARZ2(6) Indicates the amount of fish allowed
TRIP_NUMBER VARCHAR2(4) Trip ID # **No longer used after 1997
PURCHASE_DATE VARCHARZ2(8) Date catch was sold

UNIT_AREA VARCHAR2(4) NAFO area

UNIT_AREA NAFO DIVISION VARCHAR2(3) NAFO zone

GEAR_CODE_NEW VARCHARZ2(3) Type of gear used
GEAR_CATEGORY_ NEW VARCHAR2(1) F = fixed, M = mobile, U = unknown
COMMUNITY_CODE VARCHARZ2(5) Port where the fish were landed
BUYER_CODE_NEW VARCHAR2(10) Who the buyer was

SPECIES NEW VARCHARZ2(3) Fish species referred to in fields to follow
SPECIES_SIZE VARCHAR2(1) Size

SPECIES FORM_NEW VARCHAR2(2) At sale. ie gutted, head on or off etc.
WEIGHT UNIT VARCHAR2(1) P = pounds, K = kilograms

LANDED WEIGHT NUMBER(9) Weight in above units

VALUE NUMBER(9,2) Price paid for fish

LANDED RWKGM NUMBER(9) Landed weight in kilos

EFFORT FLAG VARCHAR2(1) Last_entry/effort **No longer used
MAIN_SPECIES NEW VARCHAR2(3) Main species actually caught
SPECIES_SOUGHT NEW VARCHAR2(3) Species they tried to catch

LIMIT VARCHAR2(1) Logical--inside the 200 mile limit? Y/N
TRIP_FRACTION VARCHARZ2(3) **No longer used after 1997

DAYS AT SEA NUMBER(3,1) # of days vessel was at sea
DAYS ON_GROUND NUMBER(3,1) # of days vessel was on fishing grounds
DAYS FISHED NUMBER(3,1) # of days vessel fished

HOURS FISHED NUMBER(4) # of hours vessel fished
GEAR_AMOUNT NUMBER(5) ie # of pots or traps

CATCH DATE VARCHAR2(8) Date of effort

DEPTH_CODE VARCHAR2(1) Depth of trap or net

REGION VARCHAR2(1) N=NFLD, G=Gulf etc.
LATLONG VARCHAR2(8) Position of effort (ddmmddmm)
CRAB AREA VARCHAR2(5) crab fishing area number
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SISAR data set fields retained for use in most analysis:

Column Heading Description
The event number assigned by CCG — composed of
EVENT_NB 1 letter = RCC involved,
4 numbers = year,
4 numbers = identifier
LENGTH The corrected length of the vessel after matching with licensing
Distress_1 Boolean value describing the incident. 1 = Distress, 0 = Non-Distress
INC_YEAR 'Year when the incident occurred
INC_QUARTER Quarter of the year when the incident occurred
INC_MONTH Month of the year when the incident occurred
INC_DAY Day of the month when the incident occurred
AREA Unit area = NAFO sub-zone where an effort took place

Incident_date

Year / Month / Day when the incident occurred

Fishery Type

Species Category that the vessel did or was attempting to catch

Calculated

)Actual distance may be up to % mile less.

of land in nautical miles. Calculation was done with MaplInfo software.

The distance from shore as calculated from the incident position (latitude and
longitude per the Incident Description table) to the nearest substantial piece
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SISAR table after amalgamation of Incident Description and Unit Assisted tables:

Column Heading

Description

EVENT_NB The event number assigned by CCG

working_LOA The corrected length of the vessel after matching with licensing
working_CFV The correct CFV number after matching

working_MOT The correct MOT number after matching

ID Internal index—for this study’s reference only

RCC_NO Designation given incident by the Rescue Coordination Centre

UNIT_ASSISTED

Name of vessel from Unit Assisted table

'Working Name

Name of vessel after extraneous number pared and corrections made

‘Working Number

Utility column used during matching

LENGTH Length of vessel from Unit Assisted table

TONNAGE Gross Registered Tonnage (GRT) of vessel from Unit Assisted table
NATIONALITY Country where vessel is registered

LICENCE_NO CFV, MOT, or numerical designation of vessel from Unit Assisted table
CALL_SIGN Radio call sign. How the vessel is addressed on VHF or UHF radio
REGISTRATION Canadian MOT registration number

LLOYDS Lloyd’s registry number

FVN Fishing Vessel (licence) Number

UNIT_ASSISTED_TYPE

Vessel type — See accompanying list of choices

\Vessel _Category

Vessel category (UNIT_ASSISTED_CATEGORY)

Activity Vessel activity at time of incident (UNIT_ASSISTED_ACTIVITY)
YEAR Year of incident

INCIDENT_NAME Appellation assigned for referencing incident

SMC The Rescue Coordination Centre that handled the incident
ALERTED_BY Party that called in the alert

CLASS Type and level of incident

Distress_1 Boolean value describing the incident. 1 = Distress, 0 = Non-Distress

INCIDENT_POSITION

Description of incident location in words

DIST_FROM_SHORE

Distance from shore in nautical miles

LATITUDE

Latitude in degrees, minutes and decimals of minutes

LAT_DEC Latitude in degrees and decimals of degrees
LONGITUDE Longitude in degrees, minutes and decimals of minutes
LONG_DEC Longitude in degrees and decimals of degrees
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SAR_AREA

SAR area—more than one numbering system exists for this

CCG_SUB_AREA

CCG sub-area

PROVINCE Province

INCIDENT_SUMMARY |Verbose description of incident

COMMENTS Comments

DATE_UPDATED 'When the record was last amended

INC_YEAR 'Year when the incident occurred

INC_QUARTER Quarter of the year when the incident occurred
INC_MONTH Month of the year when the incident occurred
INC_DAY Day of the month when the incident occurred

AREA Unit area = NAFO sub-zone where an effort took place

Incident_date

Year / Month / Day when the incident occurred

Fishery Type

Species Category that the vessel had or was attempting to catch

Calculated

Distance from shore from the incident position in nautical miles
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