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Abstract

The purpose of this report is to describe the data collected in the NAFO area, durihg the 1994
calendar year. Tablea_of subsurface, wave, current meter and dribu recorded observations are
presented in the body of the report. Seasénal plots of occean stations and dribu tracks are presented.
Also included in the report, is an overview of the metheds and results of an analysis by MEDS, of the
environmental cenditions in the NAFQ ‘area in 1994.

Introduction

The Marine Environmental Data Service, (MEDS) is Canada's national centre for the management
and care of oceanographic data. MEDS is a branch of Physical and Chemical Science, a major component
of the Department of Fisheries and Oceans, and works closely with DFO regional institutés. MEDS
services include participating in national and interhational:programmes and in developing and
incorporating techniques and software to ensure timely provision of high quality cceanographic data
to the marine community.

An important feature of any national data centre is international data'exChange Through’
bilateral and multilateral agreements’ with other agencies -and countries, MEDS receives copies of "
cceanographic data collected by foreign ships in waters of Canad;an interest. More than 20. countries"
exchange data with Canada through MEDS -on aregular basis. ' . )

Internatlonal act1v1t1es also 1nc1ude acting as the reglonal oceanographlc data centre -for
the Northwest Atlantic Fisheries Organization (NAFO)Y and as Canada's dr1h1V41 centre for Gooean d;ru
reported in real time by  the Integrated. G]obal Ocean uLatlon System (IGOSS} on. Lhe Globdl

'Telecommunlcatlon System (GTS). In 1986, MEDS was accepted a8 the National Oceanographlc Data Centre

for Drifting Buoys (RNODC/DB) on bFehalf of the Intergovernmental Oceanographic Commlss;on {10C) and-
the World Meteorological Qrganizatien (WMO} .  MEDS also manages real time data for the Global
Temperature Salinity Pilot Project (GTSPP) and 1s an active participant in the wOrld Ocean
cireulation Experiment (WOCE) and the Joint Global Ocean Flux: Study (JGOFS) '

MEDS is the designated data archive and distfibution centre for sa;ellite acquired:
international oceans data for gcientific and research users 1n Canada Data are received from the’
GEOSAT, ERS- 1 and the TOPEX/POSEIDON satellltes C T o '

Naticnal activities include the pfbceseing and erehiving of Canadian physical;péeanographic
data. Data sources include regional DFO research institutes such as the Northwest Atlantic Fisheries
Centre (NAFC) in-St. John's, Newfoundland; the Bedford Institute of Océanegrephy (BIC} in Dartmouth,




Nova Scotia; the Maurice Lamontagne Institute (MLI) in Rimouski, Quebec; and the Institute of Ocean
Sciences (I0S) in Patricia Bay, British Columbia. Occasionally, universities, the private sector, and
the Ontaric Ministry of Natural Resources contribute oceanographic data.

DFO's Canadian Hydrographic Service (CHS), through its regional cffices, are responsible for
the collection of canadian tide and water level data. Theses offices provide MEDS with daily near
‘real time and delayed mode information. )

MEDS processes and archives real time and delayed mode wave data as collected by cur own
Canadian Wave Climate Study in support of marine construction. Other sources of real time data
include the Canadian Atmospheric Environment Service (AES) and the National Oceanographic and
Atmospheric Administration (NOAA)in the U.S. ’

Environmental data sets are archived cn behalf of the National Energy Board as collected by
the offshore oil and gas industry. MEDS is working with all of the DFO regions in the design of a
Contaminants Information System inventory and with BIO in the creation and malntenance of a
cllmatology of temperature and salinity for the east cecast of Canada.

Several hundred reguests, from engineers, research scientists, and professionals in the
private sector, federal and provincial agencies, universities, and foreign countries, are handled per
year.

Oceanographic Statlon Data.

Vertical profiles are collected worldwide with water sampllng bottles, and electronic
instruments. These subsurface measurements include temperature, salinity, oxygen and a wide variety
of nutrlents and chemicals. Derived parameters, such as sigma-t and geopotential anomaly can be
computed upon reguest. The data contain'approximately one million profiles, some dating kack to 1900.

Tide and Water Level Data...

Obgerved hourly heights and monthly instantaneocus extremes collected from the Atlantic,
Pacific, and Arctic coasts, the Great Lakes and the St. Lawrence River, are archived. The earliest
data begins before the turn of the century.

Wave Data. )

The wave data archive 1nc1udes measurements from over 400 locations around Canada, including
offshore East and West Coasts, the Beaufort Sea, the Great Lakes, and the St. Lawrence River. The
file contains calculated wave spectra, significant wave height and peak period and the digital water
surface elevation. The results of wave hindcast medels conducted for waters around Canada have also
been archived. The archive dates back to the early 1970s.

Drifter Data.

MEDS as the RNODC for drifting buoy data, has holdings of 8 million {as of 1994) DRIBU
records for the world's oceans, beginning in 1978 and growing at a rate of more than one millien
messages per year. The message is comprised of the buoy position and some of the following
parameters: surface and subsurface water temperature, air pressure and temperature, wind speed and
direction.

Satellite Data...

Data holdings include altimeter data from the GEOSAT satellite for the periocd of 1985 to
1990, Low Bit Rate (LBR) data of altimeter, scatterometer and wave mode SAR from the ERS-1 satellite
began in July 1991. Holdings of TOPEX/POSEIDON satellite altimeter data commenced in July 1992.

Other...

A variety of other data sets are also archived including daily seawater observations frem the
east and west coasts, and environmental data collected by offshore drilling operators for the
National Energy Board.

NAFO Benefits from MEDS Data Processing and Archival




MEDS ceontributes to the knowledge of the environmental conditions of the Northwest Atlantic
Fisheries, by collecting, processing, and distributing to scientists, oceanographic observation data.
In this past year, data has been received by MEDS, for the NAFO area, from NAFC, BIO, the IGOSS
system, the DRIBU system and the operating network of wave measurement buocys. The tables and
diagrams, of this repert, describe what data MEDS has been aware of, and to what extent these data
have been made available to scientists in 1994/95 for 1994 and past years.

Ocean Subsurface Data

MEDS becomes aware of surveys of the physics and chemistry of the water column, directly: by
delivery of these data to MEDS from responsible institutions and the IGOSS reporting system, and,
indirectly: from Cruise Summary Reports and other reports of ocean cruise activity. Table 1 lists
data collected in the NAFO area in 1994, but not yét received at MEDS as described in these Cruise
Summary Reports. Table 2 lists data collected in the NAFO area in 1994, received at MEDS but not yet
archived. Table 3(a) gives a summary of the MEDS IGOSS archive for data received during 1994. Table
3{b) gives a summary of the data received from its originator for 1994, which has been processed and
archived. Table 7 lists data processed and archived, in the past year, which was in the NAFO area,
but for years prior to 1994,

Ocean subsurface data is processed at MEDS in much the same way for each of the data sets
described in tables 3(a), and 3(b). Electronic files are converted from a wide range of formats, into
a common Ocean’s format. Quality control is carried out by a combination of specially designed
software and trained personnel. The quality control has four main functions. The first is to check
and ensure that each data message is properly formatted. The second is to identify duplication, and
select the best version of a message, based con data type, source of the data, and general qualities
in analysis and reporting of the observations. The third check, identifies and if possible, corrects,
the date/time and geographical positioning information of each message, using computer tests and
visual inspection of the track for each cruise. The final quality control procedure, uses a series of
algorithms to find and flag, common instrument failures feound in profiles of subsurface measurements.
Bach subsurface profile, of temperature, salinity and other subsurface constituents, is also visually
inspected using software to plot the data, and allow a technician to set-quality flags to individual
poinks on a profile.

The tables showing summaries of data, list over 30,000 staticons for the NAFO area. Much of
the data MEDS has been aware of, for 1694, has been processed and made available to scientists
conducting environmental assegsments of the NAFO area. These show station locations, ag found in MEDS
archives, for each of the four seasons.

Processing apd Archival of the 1394 NAFO ‘Drifting Buoy (Dribu} Data

Table 4 lists data collected by Drifting Buoys in the NAFO Area in 1994. Maps of DRIBU tracks
for each season of 1994, processed and archived by MEDS, are show in figuresl,2,3 and 4.

Drifting buoy (or DRIBU) data is received at MEDS over the GTS. Measures taken to assure its
quality are much the same as those for the ccean subsurface data described above. DRIBUs report via
satellite, at rates of up to every 15 minutes. These messages are for format errors, and reformatted
for quality control procedures and subsequent archival. Checks, flags and pcssible corrections to the
data are carried out by trained personnel, using a system of MEDS software which organize, analyze
and display plots of the data. Quality checks use algorithms which check drifting speed and positicn,
and ranges of sea surface temperatures and sea level pressure. The range checks include a comparison
to NOAA’s Ashville SST Climatology (2.5%2.5 degrees and monthly}. Duplicate checking is done, and is
important to discriminate between data directly from buoys and messages routed through cther data
centers. Lower quality data {which are this type of duplicate) are flagged as such.

Proceesling and Archival of the 19%4 NAFO Wave Data
Table 6 lists wave measurement data in the NAFO area for 1994. These data are visually

inspected and using MEDS software, to set flags on data showing instrument failures. An inventory of
wave data, in the NAFO area, will show many locations with a time series of data spanning many years.



BEnvironmental Analysis of the 1994 NAPO Area

Metheods of regicnal water climatological analysis, for the NAFO area, have evolved
substantially over the past several yvears. In this past vear,MEDS has concentrated its effort to
providing complete and timely access to high quality data, for Ken Drinkwater’s group at BIO , for
their analysis of the region.

Cenclusgion

As sparse as oceanographic observations are, environmental analysis of the NAFO region is
still based on the ability of an cceanographer to assimilate billions of measurements into a
meaningful model of the ocean. Broad range and classical statistical methods have little value when
trying to interpret these sparse observations in a complicated physical system. Each measurement must
be scrutinised for accuracy. MEDS has been using methods developed by its computer and scientific
staff tc ensure that the data used in analyses, by oceanographers, is accurate and, as far as
possible, complete. These procedures and software analyses have implemented much expertise under
several national and international programmes, and have been accepted widely as viable methods of
creating large sets of useful data.
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Table 3(a):+ ICOSS data reclaved during 1994, and
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Tahie' 3(b): Ocean gubsurface Data (other than IG0S8) for 1994.

Total = 776 stations
Country Cruise Num Cruise Period BT CTD BOTTLE NAFO Subarea
CANADA 181093102 Jan-04 - Jan-05% 12 0 8] 4%, 5Y
CANADA 181094100 Jan-26 - Feb-01 21 0 0 1F,2J, 3K, 3L, 4X, 5Y,52ZW
CANADA 181094101 Feb-22 - Feb-23 6 D 0 3K, 3M
Feb-28 - Mar-01 12 0 0 4X, 5Y, 5ZW
CANADA 181094102 Mar-23 - Mar-29% 17 0 0 3K, 3M, 3N, 4%, 5Y
CANADA 181094103 Apr-08 - Apr-09 19 0 0 3K, 3L, 3M, 3N
CANADA 181094104 May-03 - May-09 19 0 0 1F,2J, 3K, 4X, 5Y,52ZW
CANADA 181094105 May-29 - May-30 10 0 0 1F
CANADA 181094106 Jun-16 - Jun-17 23 0 0 1F,2J, 3K, 3L
Jun-27 - Jul-03 20 0 0 1F,2J, 3K, 4X, 5Y, 5ZW
CANADA © 181094107 Jul-25 - Jul-31 20 0 0 1F,2J, 3K, 4X,5Y,5ZW
CANADA 181094108  Aug-22 - Aug-28 19 0 0 iF, 2J, 3K, 4%, 5Y, SZW
CANADA 181094109 Sep-10 - Sep-11 23 0 0 1F,2J,3K, 3L ‘
CANADA 181094110 Oct-17 - Q¢t-23 21 0 -0 1F, 2J, 3%, 4%, 5Y, 52W
CANADA 181094111 Oct-25 - Oct-25 1 0 0 6B
Nov-14 - Nov-21 22 0 0 1F,2J,3K, 4X,5Y,5ZW
CANADA 181094112 Dec 12 - Dec 19 25 0 0 1F,2J,3K, 3L, 4X,5Y,5ZW
CANADA 18FR24004 May-30 - Jun-11 43 0 0 4W, 4%
CANADA 18HI®4002 Jan-17 - Jan-28 32 0 0. 4W, 4X,5ZE, 68, 6C
Faeb-03 - Feb-11 17 0 0 6C
CANADA 18MP94008 Jan-17 - Feb-08 50 0 0 4W, 4X,52E, 6B, 6C, 6D
CANADA 18MP34009 Feb-28 - Feb-28 1 0 0 6E
Mar-26 - Mar-26 1 0 0 6C
CANADA 18NE94038 Aug-19. - Sep-07 132 0 4R, 45, 4T
CANADA 18TN94006 Apr-06 - Apr-21 42 0 4] 4W, 4X,5ZE, 572W, 6B, 6C
CANADA 18TR94001 Jan-14 - Feb-12 67 0 0

4W, 4%, SZE,5ZW, 6B, 6C

Taple 4: Data Collected by Drifing Buoys. in the MNAFO Area in 1994

BUOY DATE RANGE DAYS SST AP AT WS WD TC NAFO Subareas
12509 Jan-30 - Feb-03 5 X X - - - - 4% '

13507 Feb-13 - Feb-15 3 X X - - - - 4%

13510 Feb-12 - Feb-15 4 X X - - - - 4%

13571 Mar-13 - Mar-13 1 % X - - - X 6H

13574 Mar-23 - May-22 61 X X - - - X 3M,6H

13579 Feb-01 - Feb-02 1 %X X - - - X 5¢Y

13927 Jan-13 - Jan-13 1 X X - - - - 4vs

25561 Feb-19 - Mar-08 18 - X X - - - 1IF

31504 Feb-09 - Feb-15 = 6 X X - - - - 4%

41525 Jun-16 - Jun-18 3 - X - X X - &B

41902 Jun-12 - Aug-il 60 X X - - - - 6F,6E

41903 Jun-04 - Jul-01 28 X X ~ - - -  6C,6B,6D,6E,4W,4VS,EF
41904 Jun-12 - Dec 10 181 X X - - - -  6G,6H,3N,30,4Vs
41905 Mar-25 - May-25 61 X X - - - -  6C.6B,6D,6E,6C
41906 Sep-15 - Oct-25 40 X X - - - - §D,6C

41907 Apr-05 - Apr-29 25 X X -~ - - - 6H

41908 Jun-25 - Jul-01 7 ¥ X - - - - 6H

41909 Nov-01 - Mov-23 22 X X - - - - &D

41910 Nov-13 - Nov-25 13 X X - - - - 6F, 68

41919 Jun-09 - Aug-17 70 X X - - - =~ BC,6B,6D,5ZE,6E, 4W, 4X
41922 Nov-22 - Dec 31 40 X X - - - - 6F

41925 Aug-21 - Nov-23 94 X X - - =~ - 6E,6D



43512
44501
44502
44503
44504
44505
44506
44507
44509
44510
44511
44512
44520
44614
44617
44624
44646
44682
44683
44684
44685
44686
44687
44650
44691
44692
44693
44694
44762
44764
44766
44765
44770
44772
44774
44775
44776
44905
44906
44969
47031
47032
47033
47540
47541
47542
47543
47606
48553
52538
54531
54532
57031
62929
64429
64431
64528
64544
64927

Feb-13
Jul-05
Jul-15
Jul-26
Jan-20
Apr-01
Apr-01
Apr-21
May-04
May-24Q
Jun-06
Jun-17
Sep-10
Dec 01
Sep-21
Dec 22
Apr-ig
Mar-07
Mar-07
Mar-07
Mar-07
Mar-09
Mar-0%
Mar-0%
Mar-09
Mar-10
Mar-1i0
Mar-10
Oct-03
Jul-25
Jun-22
Dec 16
Nov-02
Jan-08
Jun-01
Aug-02
Aug-02
Aug-27
Sep-16
Sep-17
Jan-01
Jan-01
Jan-01
Jul-11
Jul-10
Rov-21
Jul-11
Jan-01
Apr-22
Feb-0%
Jan-30
Feb-12
Jan-20
Ang-25
Jan-01
Jan-11
Nov-12
Nov-20
Feb-0%

Feb-15
Aug~07
Nov-13
Dec 20
Mar-10
May-14
Sep-30
Apr-23
May-05
Jul-30
Sep-17
Aug-16
Sep-18
Dec 08
Dec 15
Dec 31
Apr-19
Apr-~29
Apr-29
Apr-23
Apr-29
Apr-27
May-01
Apr-30
Apr-~25
Mar-27
Mar-21
Jun-06
Nov-23
Aug-02
Dec 31
Dec 17
Dec 22
Jan-19
Jun-06
Nov-21
Aug-03
Sep-05
Dec 31
Dec 31
Jun-06
Jul-08
Jul-05
Jul-11
Jul-12
Dec 31
Nov-24
Jan-21
Apr-22
Feb-15
Feb-04
Feb~15
Jan-20

Sep-13 -

Jan-11
Jan-11

- Nov-27

Dec 31
Feb-09

3
34
121
148
49
44
182

71
103
61

86
10

54
53
48
54
50
54
53
48
18
11
89
52

193

50
12

112

10
106
106
157
189
186

41
136
20

[l — S« AR s Y

19
10

16
42

L < T B - -

i

S

Ea - - =

) i |

i

Moo

E-

Ea - S - -

oo

E - - - O R

P | | I | i i

»

Mo K

E A -

Moo oo Moo

t 1 I

i

10 -

4X

3N, 3M, 3K

JK, 3L, 3N, 3M
2J,3K,3L,3M
30, 3N, 3PS, 4VS
3N, 3M

" 30, 3N, 3M, 3K, 2J

N
3L

3L, 3N, 3M
3K, 3L, 3M, 23
3K, 3L, 3M
5ZW, 6A

3K, 3M

1F, 3K, 23
2J,3K

4X

2J,3K

2J

2J,3K
2d,3K

27, 3K, 3L
2J, 3K, 3L
2J,3K,3L
2J,3K

2J

2J

27, 3K,3L,3M
1F,2J

1F
1F,1E, 1D, 0B, 1C, 2G, 24,2
0A

1F

1F

23, 3K
2J,1F, 3K

1F

6H

3L, 3PS

3K, 3L, 3M
0A, 0B, 1D, 2G, 2H, 2J, 3K
0a,0B, 1F, 2G
OA

2H

3K, 2G

0A

2@, 12,08
1F, 2G

41X

4%

4X

4X

0A

1F, OB

2J

1F

1F

1F, 2G

1A

J, 3K




65503 Jan-03 - Jan-03 1 X X - - - - 2G

65571 Nov-09 - Nov-22 14 - X X - - - IF

65581 Jan-08 - Apr-05 88 X X X - - - 1F, 1E

65592 Sep-02 - Sep-03 1 ¥ X X - - - 1F

65901 Jan-02 - Nov-29 331 X X - - - - 1F, 1E, 2G, 2H, 2J, 3K, 3L, 3M
65902 ©ct-27 - Dec 31 66 ¥ X - - - - 2G,2H, 2J, 3K

65903 Nov-03 - Dec 12 40 X X - - - - 1F

Table 6: Wave measpurement data in the NAFO area for 19%4. Total Spectra = 51170

STATION NAME LATITUDE LONGITUDE INST WATER START TO END NUMBER NAFO
TYPE DEPTH DATE OF GOOD SUBAREA
(M) {DD/MM} SPECTRA '
HOTEL 38.5000 70.7000 WA 3231.0 01701 31/12 7978 6B
GULF OF ME 42.6000 68.6000 WA 204.0 01701 31/12 7051 SY
NANTUCKET 40,5000 69.4000 WA 60.0 01701 31/12 8206 SZE
DEL BAY 38.5000 74,7000 WA 28.0 30/06 31/12 4063 6B
GEORGES BANK 41.1000 66.6000 WA B8.0 12/01 31/12 8093 5ZE
LONG ISLAND 40.3000 73.2000 WA 40.0 01/01 31/12 8054 GA
East Scotian Slope 41.2330 61.4330 AE 4500.0 01,01 30/12 4861 AW
SW Grand Banks 44.2330 53.633¢0 AE 1500.0 01/01 30/12 3880 0
Banguereau 44.3170 57.3500 AE 1100.0 01701 9Oi/11 5462 4vVs
Talil of the Bank 42.7330 50.5170 AE 1430.0 12709 15/12 1816 5Y
Laurentian Fan 42.0670 56.1500 AE 4500.0 02/07 30712 1188 4vs
La Have Bank 42.4670 64.2330 AE 1500.0 ©1/01 30/12 5037 4%
Irving Whale 47.3670 63.3330 AE 73.0 02707 01/12 1560 3p
Prince Edward Point 43.7830 76.8670 AE 72.0 01/07 06/12 52 5Y
Mont Louis 49.5670 65.7670 AE 180.0 01/07 06/10 1006 48
Pt. Colbourne 42.7330 79.2830 AR 24.0 01707 27/11 506 5Y
TORBAY 47.6330 52.5000 WA 164.4 01701 10/02 4041 3L
OSBORNE HEAD 44_48B30 §3.4170 WA 56.7 01701 05/12 7829 4w
Port-Aux-Basques Inn 47.5670 59.133¢C WA 27.4 01701 31712 2646 ip
Port-Aux-Bascues Out 47.5670 $9.1000 WA 61.6 01,701 31/12 2020 3P
Point Petre 43,8330 77.3670 ME 40.0 30/05 19/1¢0 5239 5Y
PARIZEAU WAVEC 46.00600 54.0050 WD 200.0 30/11 0&/12 142 3p

Table 7: Historical data (from years prior to 1994), recieved at MEDS slnce last
NAFO report for 1993. Total Stations = 5569

MEDS
Cruise No Year BT Bottle CTD NAFO Subarea

180589001 1989 0 1 0 3L
180585002 1989 0 3 0 3L,3K
180589003 1989 0 1 0 3L
180583004 1989 0 1 o 3L
180589005 1989 Y 1 0 3L
180589006 1989 0 1 0 3L
180589008 1989 0 1 0 3L
184589008 1989 0 1 0 3L
180589010 1989 0 1 0 3L
180589013 1989 0 1 0 3L .
180585014 1989 0 12 0 30,3N
180589015 1989 0 68 0 3P,3L
180589016 1989 0 3 0 3L,3N,30
180589017 1989 0 21 0 3L,3K
180589020 1989 0 4 Q0 2J,3L
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