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THE BALTIC ENTRANCE PROJECT: DATA INVENTORY
by Peter Moller, Artur Svansson and Jan Szaron

1. Introduction

The Baltic Entrance Project (BEP) started in July 1974 and ended
in December 1977. The main object of the pro#'ect was to collect data
of currents and nutrients for the purpose of computing the transports
of water and nutrients through a cross section in the Northern Katte-
gat. The BEP Project has resulted in 15 papers, the present one inclu-

ed, and they are all listed in “*References”. They will be referred to
in this paper as (1)-(15).

During 197/4-77 a section of 10 stations between Goteborg (actual-
ly Askim, see Pi?. 1) and Frederikshavn (the GF-section) was surveyed

times, mostly by the Rescue Vessel Ulla Rinraan but a few times by
Thetis and Argos, Research Vessels of the National Board of Fisheries.
Automatically recording Aanderaa instruments were also used and the
ordinary measurements at the light-vessel L&06 Nord or L&s6 Trindel
were supplemented with daily total phosphorus determinations.

The project was sponsored by the Environment Protection Board (no
7-182). Participants were Staffan LOOf, Peter Moller, Jan Szaron (re-
placed by Jan Johansson for nearly one year) and Bodil Thorstensson.
Project leader was Artur Svansson.

2. The Data

It is convenient to subdivide the data material into 3 catego-
ries: 1) the section data of the 75 cruises, 2) the Aanderaa data and
3) other data. In 3) is also included data collected simultaneously
réowe\)/er not for the purpose of the project (e.g. the light-vessel

ata).

Most of the data 1s stored on magnetic discs and/or magnetic
tapes (computer files). In the Institute of Hydrographic Research
IHR) we also have lists of semi- or fully processed data (list

iles). Information about these files will be given below.

2.1 The OF-Section Data

Fig. | and Table ! show the positions of the section stations.
Table 2 contains information about every cruise, date of cruise,
determined parameters. Fig. 2 shows the GF-section with depth distri-
bution of the parameters and Fig. 3 the time distribution of the
cruises.

The original forms (example in Fig 4) were filled in on board and
in the laboratory. The contents of these forms were punched and
progessedd at Goteborgs Datacentral (GD) and the following files were
produced:

a) List files of station data (example in Fig 5) and cross sections of
all parameters (example in Fig 6).



b) A Computer file of parameter data (record layout in Table 3). This
computer file produced 3 list files with the same layout as in
Fig 6; ba) mean values for each of the years 1975, 1976 and 1977,
bb) quarterly means for the whole period 1974 (1975) - 1977 and
be) grand means 1975-1977.

c) A Computer file of data of parameters used for water and matter
transport computations (missing values were interpolated). This
computer TFfile produced two list Tfiles for each cruise; ca) a
summary page (example in Fig 7) and cb) cross section (example in
Fig 8). Table 4 presents the record layout of this computer Tfile.

d) Bathythermographs slides were collected but have so far not been
processed.

e) Phytoplankton and zooplankton data.
Zooplankton hauls were taken for and results published by Oresland

(1983). Phytoplankton samples were collected for and vresults
published by Eklund (1979).

2.2 The Aanderaa Data

Fig. | shows positions where Aanderaa meters were anchored. The
data are stored on paper tape. The following files were produced (Time
is given as GMT + 1 hour in the list files and as GMT in the computer
files):

a) List files of aa) 10 minutes raw data and parameter data, ab)
hourly, weekly and fortnightly means.

b) Computer files.
The posts can be illustrated as follows:

1. Date YYMMDD Double integer, l.e.
2. Time (GMT) HHMMSS Double integer, i.e.
3. Temperature Celcius degree Real, i.e. 6 bytes
4. Salinity promille Real, i.e. 6 bytes
5. Depth metre Real, i*e+ 6 bytes
6. N-comp. of current cm/s Real, X.6. 6 bytes
7. E-comp, of current cm/s Real, i*e» 6 bytes
8. Current direction (vel.-vector Jdegree Real, i.e. 6 bytes
9. Current velocity (vel .-scalar) cm/s Real, i.e. 6 bytes

Thus every measurement has a length of 50 bytes.

The files are stored at: VOLUME STROMI
OWNED BY PETER

The files are stored with 1600 BPI.



The files can be illustrated as follows:

FILE 1| : (PETER)GF600-15:SYMB;1 GEN. 1, 1709 PAGES

Position: N 57 31.5 E 11 19.0

Depth 15 metres

Period: 741213 - 760412

Remarks : Low values of velocity (channel 6,7,9)

75-09-22 - 75-10-25. Probably due to dirt
in the rotor.

FILE 2 : (PETER)GF600-30:SYMB;1 GEN. 1, 1709 PAGES

Position: N 57 31.5 E 11 19.0

Depth: 30 metres

Period: 741213 - 760412

Remarks:ngar: 750404 - 750417: Doubtful values due to
instrument defect. Can be used with some
discretion.

FILE 3 : (PETER)GF604~8:SYMB;l GEN. 1, 716 PAGES

Position N 57 30.0 E 11 32.7

Depth: 8 metres

Period: 760308 - 760928

Remarks: 750330: Strong currents - the rig pressed

down, otherwise OK.
760623 - 760928 : Questionable measuring

una"ty, but practicable.
0BS! Measurements on this file are done at

an approximate depth of 8 metres, in order
to obtain correct velocity.

FILE 4 : (PETER)GF6Q4-15:SYMB;! GEN. 1, 1241 PAGES

Position: N 57 30,0 E 11 32.7

Depth: 15 metres

Period: 761221 - 771209

Remarks : 770824 - 771003: Depth values questionable.

771019 - 771209: The meter has been moved
to 8-9 metres.

FILE 5 : (PETER)GF604-3Q:SYMB;1 GEN. 1, 2018 PAGES

Position: N 57 30.0 E 11 32.7
Depth: 30 metres
Period: 760308 - 771003

Remarks : 760623 - 760818: Velocity suspected low.



FILE 6 : (PST8R)GF606-15:SYMB;1 GEN. 1, 2013 PAGES

Position: N 57 27.8 E 11 21.0

Depth: 15 metres

Period: 760426 - 771119

Remarks : 760818 - 761025: Salinity values mostly in-
ferior.

770524 - 770704: Temperature and salinity
values very fluctuating, but possibly OK.

FILE 7 : (PETER)GF606-30tSYMB;1 GEN. 1, 2082 PAGES

Position: N 57 27.8 E 11 21.0
Depth: 30 taetres

Period: 760426 - 771209

Remarks: Seems OK.

2.3 Other Data

2.3.1 L/V L&s6 Nord or Las6 Trindel ordinary data

Che of the section stations, 1.e. no. 6 coincided with the
position of the L/V Ldasd6 Nord. On March 12, 1975 the Ilight vessel
position was changed 5 nra to the SE and got another name, i.e. L&s0
Trindel. Ch November 24, 1977 it was withdrawn permanently. The data
has been published by "Det Danske Meteorologiska Institut, 2100
Kdbenhavn O".

2.3.1.1 Data of currents

The surface current was measured 8 times a day 00,03 etc GMT. The
original data as well as N- and E- components are stored in our list
files. These list files also contain daily, monthly, annual and total
means. Daily means are also contained in a computer file (Table 3).

2.3.1.2 Data of temperature and salinity

Temperature and salinity was measured once a day at Lasé N at O,
5, 10, 15, 20, 30 and 38 m depth and at Las6 Trindel at 0, 5, 10, 15,
20 and 28 m depth. We have in our list files the original data,
monthly, quarterly, semiannual, annual and total means. The files also
contain data of computed density. The original data are also stored in
a computer file (Table 3)e



2.3.1.3 Data of winds

Daily and monthly means of winds (measured simultaneously with
the currents) are stored in our list files both as direction (from)
and velocity as well as components but by mistake S- and W-
component3. Daily means of direction and velocity are also stored in
the same computer file as mentioned in 2.3.1.2.

2.3.2 L/V data of total phosphorus

Samples for the determination of total phosphorus at our labora-
tory were taken at the light-vessel (L4dsd Nord or Trindel) simul-
taneously with the sampling for salinity. In our list files we have
these original data as well as monthly, 3-montly, annual and total
means. The original data are stored in the same computer Ffile as
mentioned in 2.3.1.2.

2.3.3 Other light-vessel data

Beside the Lasd N and Las6 Trindel data there are ordinary L/V
data also from ''Skagens Rev' in the Skagerrak, MAnholt Nord or (from
750321) Knob"™ in the Kattegat and "Gedser Rev', "Kadetrenden' and
"Drogden' (surface data only at '"Drogden'™) in the Belt Sea. They have
been published in the annual Danish reports.

2.3.4 Sea level data, Baltic water exchange data

We have in our files SMHIjs hourly values of the sea levels mea-
sured at 12 places along the Swedish coasts. In the present project we
have had special interest in the sea level data from Goteborg (Tors-
hamnen). Other sea level data of special interest are those of Smobgen,
Varberg and (in the middle of the Baltic) Landsort.

We have also in our files Danish hourly values of sea levels
(kindly sent to us by the Danish Meteorologie Institute). We have been
particularly interested in data from Frederikshavn.

During July 1975 - December 1976 inclusive, the International
Hydrological Decade (later IH project) had a special Pilot "Year"™ for
the study of the water budget of the Baltic. In Jacobsen (1980) are
presented daily components of the water balance during the Pilot
period. During 1976 the river inflow to the Baltic and the Kattegat
area was oily 360 knr/y (Jacobsen l1.c.) compared with a normal value
of 475 knr/y (Paper 10).

2.3.5 The Belt Project Data

From August 1974 to April 1978 the Danish Belt Project was

carried through with recording current meters and monthly cruises in
the Belt Sea and the Kattegat (Aertebjerg et al 1981).



2.3*6 Jonsdap 76 data

During March-June 1976 the International North Sea Project
Joasdap 76 was carried out partly as FLEX and partly as INOUT. Only
the latter one with its numerous series of current data has any
relevance to Kattegat problems. J76-Inout data are available both in
DOD Hamburg and MIAS Bidston. The ICES Service Hydrographique is pre-
paring a J76 Inventory and can always give advice if there are diffi-
culties in finding J76 data.

2.3.7 Las» Rende data

There has been (is still?) at Lds0 Rende Lighthouse a semiperma-
nent oceanographic station (in being from 1972). There was (Iis?) at
2.5 m depth an Aanderaa meter recording and we have in our files data
kindly sent to us by the Danish Farvandsdirektoratet. Our data is only
covering the J76 lhout period, March-April 1976.

2.3*8 City of Goteborg data

The city of Goteborg is carrying out a regular program of check-
Ing the water environment in the River of Gota and in the Archipe-
lagos. During many years at the position Hallan (see fig. 1) Aanderaa
meters were recording and this was also the case during 741122-750209
of our period. Data of temperature, salinity, nutrients etc are being
published by GRYAAB (S-41722 Goteborg), which also oan give informa-
tion of not published data (e.g. Aanderaa currents).

3. Acronyms

DOD = Deutsches Ozeanographishes Datenzentrum, B. Nocht-Strasse 78,
2-Hamburg 4, W. Germany.

MIAS * II\E/Ir?rilnedlnformation and Advisory Service, Merseyside, L43 7RA,
gland.

ICES = International Council for the Exploration of the Sea,
Palaegade 2-4, 1261-Copenhagen K.

BEP *  Baltic Entrance Project.

GF a Goteborg - Frederikshavn.

IHR *  institute of Hydrographic Research.
L/V a Light-vessel.
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Table 1

Positions
Stations R R Bottom depth m
GF 1 570 34.7 110 51.5, E 16
GF 2 570 34.45 N 110 48.5, E 14
GF 3 57 33.7, N 11° 40.0, E 36
GF 4 570 33.0 N 110 31.5 E 79
GF 5 57" 32.3' N 11° 26.0» E 50
GF 6 570 32.0' N 110 19.5» E 42
GF 7 570 30.3' N 11° g5 E 39
GF 8 57" 27.9° N 109 54.0» E 40
GF 9 57" 26.0° N 10° 42.5» E 26
GF 10 57° 25_0» N 10° 35.7" E 14
Aanderaa meters
600 57: 31.5 N 11: 19.0' E 42-43
604 57% 30.0» N 110 32.7 E 62
606 57 27.8» N 11° 21.0' E 52
Liuht-Vessels
Las5 Nord 57: 32.2° N 11: 20.3 E 38
Las6é Trindel 57° 28.1» N 11° 25.0» E 28
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Table 3: GF-data, Laso6 Nord/Trindel and future Aanderaa data.

Volume: GFSECT
1600 BPI
NL-tape

ASCII

LRECL=80
BLKS1ZE=2048

File 1: GF-data
File 2: Laso Nord/Trindel data
Aandera data are stored on Vol: GFSTR-AA

Item Parameter No Pos Format Legal
Pos on output Values

1 Station 3 1- 3

2 Year 2 4- 5

3 Month 2 6- 7

4 Day 2 8- 9

5 Time (GMT) 4 10-13

6 Wind Direction 3 14-16

7 Wind Speed 2 17-18

8 Cloud Amount 1 19-19

9 State of Sea | 20-20

10 Air Temp 4 21-24

11 MLD 2 25-26

12 Secchi Disc 4 27-30

13 Depth 2 31-32

14 Temp 4 33-36 F5.2

15 Salinity 5 37-41 F6.3

16 Density 4 42-45 F5.2

17 02 (ml/1) 4 46-49 F5.2

18 02 3 50-52 13

19 Current Dir. 3 53-55 13

20 Current Velocity 3 56-58 13

21 TOT-P 3 59-61 F4.2

22 P04-P 3 62-64 F4.2 ... , <02
23 TOTN-N 2 65-66 12

24 NO3-N + NO2-N 3 67-69 F4._.1 ., <1
25 NO2-N 3 70-72 F4.2 ... , <02
26 NH4-N 4 73-76 F5.2 .., .<02
27 TOC 3 77-79 F4.1

28 Blank 1 80-80
Valid items forGF-data: 1-28

- o« - Lasd Nord/Trindel: 2-7, 13-15, 19-21
- " - Aanderaa: 2-5, 13-15, 19-20

(A (.) means a blank position (Ex -.-- = 3 blank pos)



Table 4: GF-transport-data

Volume: GFSECT
1600 BPI
NL-tape

ASCI 1

LRECL=80
BLKSI1ZE=2048

File 3: GF-transport-data

Parameter No Pos Format
Pos on output

Exp no. 2 1- 2 12

Blank | 3- 3

Stn no. 2 4- 5 12

Blank 1 6- 6

Depth 2 7- 8 12

Blank 1 9- 9

Area 6 10-15 16 (x10*»-6 kn>2)

Blank 1 16-16

Geostrophic current 7 17-23 Fr.4

Blank 1 24-24

Pendulum current Dir. 3 25-27 13

Blank 1 28-28

Pendulum current Vel. 3 29-31 13

Blank 1 32-32

Salinity 5 33-37 F5.2

Blank 1 38-38

02 4 39-42 F4.2

Blank 1 43-43

TOTP-P 4 44-47 F4.2

Blank 1 48-48

PO4 4 49-52 F4.2

Blank 1 53-53

TOTN-N 2 54-55 12

Blank 1 56-56

NQ3+N02 4 57-60 F4.1

Blank 1 61-61

TOC 4 62-65 F4.1

Blank 15 66-80

Missing values in primary data are interpolated
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FIG, B

Expedition cruises with Ulta Rinman, Thetis and Argos
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