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1.

Introduction

In 1969 an agreement was made between the Swedish Coast Guard, the 
Fishery Board of Sweden and the Swedish Meteorological and Hydro- 
logical Institute (fc>MHl) that the Coast Guard would conduct trials 
with oceanographical measurements aiming at a permanent activity. 
i:he administration was to be shared between the Fishery Board 
(southern and western part of the coastal area) and SMHI (northern part). 
The Swedish Environment Protection Board has been the economic sponsor.
In this paper the Fishery Board part of the project will be described.

The work started on a small scale in the spring of 1970 (Hållsunds- 
udde, see below) and in its full content in the autumn of 1971. The 
activity for the Coast Guard personnel consists of collecting of water 
samples with an isolated Knudsen sampler, reading of thermometers and
a bathythermograph haul (temperature is recorded on a coated glass 
slide).

Description of the measurements

The activity now comprehends the following sampling stations 
(Table I, Map l).

lame of Station Position Patrol Boat
Gotland Deep neighbourhood 57° 33.6 * 1 19°42.0* S TV 116
Elite 57°39.7 ' H 19°00.0* E _n_
Karlskrona 56°02.2f N 15°32.5' E TV 244
Hand Bight 55°48.0' 1 15°20.0' E /TV
Karlshamn 56°03.5’ N 14°59*0 ' E .J

Arkona Deep 55°OQ.O * 1 14°05.0 f E TV 256
Ystad. 55°18.6' M 13°53.6' E
SW Hållö 58°17*0* N 11°02.0 * E TV 105
W Vinga 57°39.0* 1 11°27.0* E _tt_

Fladen 57°11.0* I 11°40»0* E TV 252
Hållsund suclde 57°20.0' 1 12°01.0' E

x) TV 244 and TV 253 are alternating at this station
xx) The two last stations have been operated for about 2 years and

have later been integrated into the present activity.





■The stations are on the map marked with a plus sign. The following 
table gives names of the stations, operating boats and coastal districts.

Station Same of Station Station operated
by boat

Coastal District
number

1* SW Hållö TV 102 Western District
2, W Vinga
3. Fladen TV 252
4. Hållsundsudde
5. Arkona Deep TV 256 Southern District
6. Ystad
7. (3) HanÖ Bight TV 244/TV 253
9. Karlskrona TV 244 -

10. Karlshamn TV 253 -
11. Gotland Deep 

Heigbourhood TV 116 Eastern District
12. Slits

The measurements have been organized so that each patrol boat partiel- 
pauxiag ^he activity carries out sampling at two stations; one inner 
station visited once a week where water samples for determining the 
salinity are taken, and one outer station visited once a month where 
samples ior determining salinity and oxygen gas content are taken. At 
uhe station SW Hållö samples for determining total phosphorous content 
cire also collected. At all stations the water temperature at different 
depths is determined by thermometer readings and by automatic tempera­
ture recording with bathythermograph.

The fact that recordings are carried out at the Gotland Deep Neigbour- 
hood instead 01 at the Gotland Deep itself is the result of a compromise 
where the desire from the Fishery Board has yielded to the legitimate 
demand tor reasonably short cruising times from the Coast Guard, Also 
lor the Hand Bight station, the recordings had been still more valuable 
ix the cruising time could have been extended to a nearby deep basin 
ENE Simrishamn of 85 meters depth instead of the present position of 
67 meters depth. Though T? 256 covers the Arkona Deep, an important 
international station* Also for the stations covered by T? 252 and 
TV 102 the positions are satisfactory.



The'parameters determined for each station are shown in the following 
table*

.Parameters by direct determination Derived Parameters
Name of Statio

Tempe­
rature

Salt
content

Oxygen
content

B at hy 
'thermo­
graph 
ree.

Total
phos­
phorus

Sigma
t-
value

Local
sound
velocity

SW Hållo X X X X X X
ff Yinga X X X X X X
Fladen X X X X X X
Hållsund sudde X 'x X X X
Årkona Deep X X X X X X,
Ystad X X X X X
Hanö Bight X X X X X X

Karlshamn X X X X X
Karlshamn X X X X X

Gotland Deep 
Neighbourhood

X X X X X X

Slite X X X X X

When preparing samples for oxygen determination expendable ampuls 
containing the two Winkler reagents are now used whereby the sampling 
procedure has been considerably simplified (öström 1972). At the same 
time the risk for untrained personnel to get in touch with the caustic 
reagents is eliminated. The ampuls were introduced in consultation 
with the sampling personnel and the Coast Guard has expressed satis­
faction with the method.

The water samples for determination of the total phosphorus content 
are put into volume marked sample bottles. This means that the sample 
water can be drawn off directly from the sampler into the sample bottle* 
without using tilting pipettes or other volumetric devices* which is 
an advantage at rough sea.



Laboratory work and analyses.

After samples from the Coast Guardboats have arrived at the Fishery 
Board laboratory, analyses are carried out. By the aid of a time- 
saving data program (which will be described below) this work is re­
duced to mainly two instrument readings. One is the titer volume 
obtained from the oxygen titration. The other is the Salinometer 
reading. Though for the less frequent occurring total phosphorous 
determinations we still give the calculated values. All analyses 
are carried out according to the methods in the new Baltic manual- 
(Garlberg, Fishery Board of Sweden, 1972),

Bathythermograph recordings (BT:s)

The bathythermograph recordings are of great importance when investi­
gating the hydrography of the sea as they give a continous detailed 
information about the temperature with depth, and moreover give a 
visual sketch of the water temperature stratification. The bathythermo­
graph recordings are also a valuable aid when determining the exten­
sion of different water masses. Moreover the BT haul is very quickly 
performed and. it is therefore possible to increase the total amount 
of data by taking BT;s whenever time permits.

At present we work to improve the way of representing bathythermo­
graph information. Acquisition of a photographic device adapted to 
the purpose is going on, We also work on a conformable adaption of the 
bathythermograph readings into the data program presented below 
where continous calibration will be included and possibly a direct 
individual station drawing of isopletes by the printer. The result 
of this will be presented before long0

Bata processing

_ne immediate reason to build up a special program for oceanographical 
data was the above described measuring activity which under the admi­
nistration of the Fishery Board, was started by the aid of the Swedish 
Coast Guard patrol boats and personnel. As this activity now works on 
the whole as a continous routine, the number of data has grown and 
the amount of work has increased considerably for the ordinary 
personnel ac our laboratory. This increased load has taken place or 
the "outside", i.e. the outdata via analyses, calculating work an:':



6

transcription of the final reports. In the following is shown how 
this work instead is laid on the "inside", i.e. key-punching of the 
indata, while the program takes care of all the computing, arranging 
and transcription of data. This, at the same time, also means a 
diminished total amount of work. In fact, the program now is developed 
so far that key-punching of indata is done directly from the record - 
sheets written "by the Coast Guard personnel out on the sampling 
stations, with the addition of two instrument readings from the water 
sample analyses done by us. Thus, for the Coast Guard program there 
are now only two papers to be dealt with. One is the record-sheet' 
from the station and the other is the final report page transcripted 
by the computer.

The program has been completely.adapted to the working routine on 
the Coast Guard boats. A general outline was that the instruction 
for the measurements should not be altered due to the change-over 
to data processing. (This can also be expressed so that the ma,chine 
is adjusted to man, and not on the contrary.) That this outline was 
followed is shown by the fact that it was not even necessary to inform 
the Coast Guard that the values they report now are computer processed.

The working routine on the station might be best illustrated by
the record form, (Pig, i)» The complete data program is given in' 
Appendix I«

The main connections between the form and the ALGOL program are 
! », the station statement on the form and corresponding switch procedure 
in the program which has an auto-selective function for choosing the 
right station
2» the 'surrounding data part' at top and bottom of the form which in 
the program consists of position POETS through MAT and 
jo une measurement data from the form which in the program is represen­
ted by the computation part from MAT through INGA.

“he construction details of the program are not discussed here, but 
anyone who has a particular interest is welcome to contact the author 
for further information. A detail worth noting, though, is the fact 
that the program indicates unstable density stratification.
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Naturally the program is provided with common limitations for computed 
values to give step—out in case of preposterous values caused by indata 
errors.

Another important feature of a data handling program is the future 
availability of the computed values* Work on a serviceable data storing, 
technique is still going on and will be presented in a. later report, 
together with the bathythermograph data presentation*

For the reproduction of the required number of copies of the report 
we use a direct technique, where the computer printer is fed with • 
offset-master instead of ordinary paper*

To illustrate what the program is doing some final report pages 
which were printed out by the computer, are presented in Appendix II,
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carried out the work on the sampling stations*
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ÂALGOLÛENIUSÊL
Appendix 1:1

0 0 0 i
a q q?.
Cl 0 0.3 
0 0 04 
0 0 05 
0 0 Û. 6, 
0 0 0 7 
0 0 Q 8 
0 0 0 9 
0 010 
0 0 i 1 
0012 
0013 
3014 
0 015 
0016 
"* 011.

0 0 32 
0 0 33 
0034 
0 0 3 5 
0 0 36 
0 0 3 7 
0038 
.039 
0 0 4 0 
0 0 41 
0042 
0 0 43 
.044 
0 0 4 5 
0 0 46 
0 0 4 7 
0 0 48 
0 0 4 9 
û 0 50 
0 0 51 
0052 
a 0 5 3 
0054 
0 0 55 
0 0 56 
0 0 5 7

' Û A T A *
! WORKî NG 
’STRING1 
■öEG IN*
1 COMMENT ’
’COMMENT*
■ BOOLEAN * 
REAL* Z, 

TABS* CL*
storasîgmâî*

INTEGER’ A

STORAGE•SECT * ON 
ANM ! 80 ;

065SVANSS0N379 
KUSTRfV 5 
30, INST, Nix ï 

TaVL, T, SAVL, RT, PEI TA.2ÖRT,
0 2 A V L , TITER, 02, ALFA, PVAP,

AT, BT, S I GHAT, c, LUFT.TEMP, TOTP, NYSiG.
TfRMNR, AR, MAN, DAG, TIM, MIN, GMT, BOTTENDJUP,

DELTA1520, SAVL15, S, ,
0 2 S A T * 0 2 P R 0 C » S[GMANOLL,

5

SKOT , V I NDhAST, MOLN, SJ8, HJÄL^* FLNR, STATION,
’REAL’ ’ARRAY« TG, TK(l : 50,1 : 8 ) . FLV0L(1:185)
SWITCH* PLaTs : = HALL o » ViNGÀ, FLADEN, HXLL-SUND., ARK.ONA, 

HANöKRONA , HANhHAHN, KKRONA, KhAMN, NaPAGOT, SLIÎF, InGA 
PR INTEROPENC0 ) î
GcTREAL(TG( 1 , 1 ) , 40 0 5 ; GETRFAL(TK( 1 * 1 5 , 40 0 ) ; '

bTREg, btnr;
I
YSTAD,

DOIS GE'TREAL (F LVOL (.1 ) ,185) t .3
0 019 ti JalP : ~ 1 ; -
0020 START : GET INT(STAT ION, 13 »
0 021 NYS IG := -7 ;
♦92? * i F * ST Aï I OH * Gq *. - 1 üo » OR* STATION < - 113 * THEN* »GOTO* START
0 0 2 3 , s F > HJÄLP > Q « THEN ' HJÄLP : M J Â i. P *“ 2 •ELSE ’ MJXLP :=■ HJÄLP +2
0 0 24 s GOTO * PLATS(* ! F ' 0 * GQ » c _ 10f5 -STATION) * OP ? ' . ■ ' ■ ■ :
0 0 26 C - 300 - STATION) > i 3 * THEN * 13•ELSE *{ - 100 STATION)) ;
0 026 HALL S : PRINTTExT(//* 6 S P ’ 21 «SR * « 328 TV ♦SP.» 102 * 32* * 20 SP! STATION
0 02 7 M 9 S P * LAT: * 2SP ' 5 8 . Sp, 17.0 *SP* N * CR * * 6SP * 77 *SP*
0 028 SVERI GE ’71 SP * SW' * SP * HALLtf »lflSP» LONG : f SP * 1.1 « SP * ;€ 2 » ö ; ;
0 029 'SP* E *2CR*//> ; •GOTO* FORTS A
0030 V i NGA : PR 1NTTEXI(// '6SP * 2.1 * SP* *37* TV »SP* 10? *32'.* * 2Ö$PT STATION
0 0 31 ‘19SP* LAT: • 2 S P * 6 7 * SP » 39.0 *SP* N * CR * * 6 S P * 77 »SP»

»SP* 'll 5 SP * 27,0 *8.P*

'SP * 252 
N * CR ‘

»32* * 20Sp * STAT I ON 
' 6SP * 77 *SP*

SP* 11. * SP* 40 *SP* ■ £

252 *32* * 2QSP *
N ' CR' * 6SP * 77 * SP '
*$P* 12 ESP» öl »SP*

SVERIGE ‘?1$P* U ‘SP* V INGA * i9$P' LONG ; 
t. ' 2CR * //) ; 'GOTO' FORTS

FLADEN: PR INTTPXT(//'6SP' 20 *SP* ’. 3 ? * TV
•19SP* L A T : ' 2 S P ' 57 'S*3* 1i ' SP
SVERIGE ’21SP' FLADEN *20SP‘ LÖmG;
'2CR * //) ; «GOTO* FORTS ?

H ALL SUND ; PRInTTEXT.(//»6SP* 20 * SP * *32* TV.‘SP*
STATION * i9SP' i AT : ' 2 S P * 57 'SP* 70 *SP*
SVERIGE *21 SP’ HäLLSUNDSUDDE *13SP* LONG: 
t '2 C R' //) î -GOTO* FORTS ;

ARKONa; PRINTTfXTC// *6SP* 72 ’SP* '32* TV. 'SP* 256 
’ i 9SP * LAT: * 2SP * 55" * SP * i;0.Q »SP* N *CR*
SVERIGE *?1SP* aRKONAOJUPET '14SP* LONG: *SPr
t * 2CR' //> î ‘GOTO’ FORTS ;

YSTAD:, PR INtTeX-TC// * 6SP * 72 * SP * *32* T v ■ ‘ SP ' 256 *32 » ‘ S.ftS.P * STATI ON
,9SP' LAT: '2SP' 55 'SP' 38.6 *Sp* M *CR,,6SP* 77 *SP*

SVER! GE * 71 SP' YSIAD ' 21SP* LONn: * SP’ 13 'S»* 53.6 ’SP * E
12CR * //) ; 'GOTO* FORTS ;

HANSK'RONAÎ PRINTTEXTC// * 6 $ P ' 24 ‘SP* *32* TV ’ SP * 24 4 • 32 * * 20SP *
STATION '19SP * I A T: * 7S P' 55 'SP* 48.0 *SP* N * CR *'6SP'. 77 'SP* 
SVERIGE *21 SP* HANÖSUKTEN ’ 16SP * . LONG ï . * SP * 15 :*SP * : 20 . Ö, :l S;P ’ :
t * 2CR * //) : ’GOTO* FORTS î

h an o hamn: printtexh//■ * 6SP • 73 « sp * *32*7 tv ‘SP* .253 »32*. :*2öSp.* -1.
STATION '19SP * I AT: ' ? S P * 55 *SP* 48.0 'SP* K *CR**ASP* 77 •SP• 
SVERIGE *?1SP* HANöBUKTEN *1:6 SP* LONG : ’SP* 15 » SP * 20.0 • SP *
!.. * 2CR * //? l 'GOTO* FORTS

♦32* 
» 6SP * 

14

* 2oSP * STATION 
77 !SP*
* SP* 05,5 *SP*



0 058 
0 0 5e? 
ÜQ60 
0061 
0062 
0 063 
0064. 

0 0 65 
0066 
006 7 
0 0 68 
0 0 69 
0:070 
0 0 71 
00 72 
0 0 73 
0074 
"'0 76 
0 0 76 
0 0 7 7 
0078 
00 79 
'080 
ü 0 81 
0082 
0 0 8 3 
0084 
0 086 
0086
0087
0088 
0 0 89 
0 090 
0 0 91 
00 92 
0 093 
0094 
0 0 95 
0096 
.097 
0098
0 0 99
01 öD 
0101 
.102 
0103 
0104 
010 6 
0106 
010 7 
0108 
01 0 9 
QUO:
0111 
3112 
0113 
0 1:14
0115
0116 
0117

K K R ON A * - PR INTTEXTC // ’6$P’ 24 * SP* »3?* TV ' SP* 244 *32» *2C6'7*
STATION ’19SP* I AT:<?SP* 56 *SP*02.20 * SP * N *CR'*6SP* 77 *SP* • 
SVERIGE * 2Î.5P * KARLSKRONA '16SP* LONG SP * 15 *SPV L32*5 * W* ■
1= * 2CR * //) ; * GOTO ' F ORTS ;

khahn-: print text ?//•6$r * 23 *sp* w tv isp» 253 s 32^'2§sp »station'■
' 19 S P’ LÄ T: '2SP' 54 «SP* 03.5 *SP*N 'CR* * 6SP ' 77 * SP * SVERIGE
* 2 ISP * KARLSHAMN *17SP*- LONG.: » SP M 14 .SP * 59,0 * SP * I
* 2CR ■ //) ; 'GOTO' FORTS :

NXRAGOT: PR INTTpXT(//* 6SP* '25 *SP* * 3?* TV * SP 4 H 6 *32* ’20SP’ STATION 
' 19SP ' LAT: * 2SP ' D"7 * SP' 33.6 *SP* N *CR* * 6SP * 77 1 SP »
SVERIGE *?1SP* G O T L À N D S O O U P g T $ * SP * LN-XRH-. ' 6SP7 LONQi'T :*SPl
19 *SPf42.0 'SP* t * ?CR* //) ; * GOTO* FORTS )

SLUE: PR INTTEXTC// *6SP»:. 25 * SP * ‘32' TV 'SP* ,116 *32» «20SP»
STATION * ? 0 S P * LAT : * 2SP * 57 * SP* 39,7 * SP! N * CR * « 6SP' 77
'SP' SVERIGE ! 2oSP * SLITE *23$P* LONG: 'SP’19 *SP* 0.0,0 » SP * P
‘ 2CR' //) : 'GOTO* FORTS ;

FORTS: PR INTTEXTC-// ’48SP» V | NO- ' 19Sp* LUFT -" * OF * ‘3/SP*
BOTTEN- ’ S'P ' V f NO— *SP* HaST *?SP* MOLN I G-* 2SP ' VlQHRJO

' ' 2SP * TEMP ICR' * 15.SP •' AR ■ * SP ' MsN * S.P * D'A G * SP * T | m * Sp * H | H * SP •
JJUP '37' M '38' 'SP' RIKTN 'SP' *37' M 'DA' S,* 36* * SP » MET *37 *
* S P * 'DA' 8 *38;* 'SP’/'SP' *-.37* H *38» *SP* < *SP* :537V GRASf LSFl*- C
'38* • CR» * 6 Sp' LOK.TID: //) ;

G t T I N T ( Å R , 1} ; . PRINT?// //LîR» 2, û) F
G £ T I N T C M A H , 1 ) ; PRINT?// 'SP* //, MAN » 2» 0)
Gt TINT (DÀG » 1 ) ? PRINT?// * SP « JJ ». n.-AG, 2, Ö ) ■',«
GET I NT?T !M,13 ;
MF» T I M < 0 'Then* * 8e G T N * PR IN T T EX T17 / * SP * 8 3 * SP * À N G 'C R* :
' 3 3 S P' //) ; »GOTO' SLARV 'END* ;

. PRINTC// 'Sfr ■*.//, TIN » 2, 0) :
. GETINTCMIN,!) ; PRINT?//*SP *//» MIN» ?, 03 ;

PR I NT T EXT c // » CR ' 'ôSP* T ID * SP * GMT : .{J ) l 
GMT := MF* T IM = n «THEN* 23 'FtSE* T IM * t :
MF* GMT s 23 * THEN * DAG :* .DAG - 1 !
MF* A R % 4« 4= AR * T HEN‘ SKOT := 29 ’ELSP* SKOT := ?8 ?
MF* MAN » 3 'AND* DâG s 0. » T H É N1 'BEGIN* Mi N îs 5»| OA&Mlt • SKOTi
' end* ;
' I F * ( C M A N = 5 ’ 0R;* MA.N = 7 ’ * OR 7 MAN = 10 *OR;f mMlï-.iÿl’-'l-'
'AND' DAG = 03
* THEN * »BEGIN* man■ - M& N ~ 1 ; DAG 30 « gNU * 1
MF' DAG = 0 »THEN* 'BEGIN' MAN i~ M A N - Is DAG s = "'3j" ' END U 
MF» MX-N: "a; :0 1 THEN *: 'BEGIN' A R ta AR - 1 : i MAN : = 12 * END * î 
PRINT? // //, Ar, 2, -j 3 ; PR I MT (//' SP »//V MAN » 2, n ) i
PRINT?// 'SP'//, DAG, 2, 0 3. î 
PRINT(//'SP'//» GMT, 2, 0) ;
°R! NT C//* SP *//* MIN, 2, 0) )

Slarv : getint ? bot tendjup,i>;
MF* BOTTfNDJUP < 0 ' T HEN * ' 8EG i N * ■ PR [ NTTEXT ? ZJ *SP * EJ : f BP 
’SP' //); 'GOTO' PLUMS 'END5 ;
PRINT ? // » 2 $ P * / / , BOTTèNDJUP, 3, 03 iv PR i NTTEXT'C// * 2SP*//3 r 

PLUMS: VIF* GETSTRING<ANM, 7?) •LQ * 0 'THEN' * BEGIN* PRiNTT pXT{//
EJ 'SP* ÂNG //) y »GOTO» PUST »END» LXS6R VLNDREKTN STRÄNG WOm 
PRINTTEXT{//’2SP’//> ;
PR ! NT TEXT(ANM ) i 
PRINTTEXT?// * Sp f //) ;

PUS T : GelINTCVtNDHÂSTs 1) ;
MF» ViNDHAST < 0 ' THeN ' 'BEGIN* PR I NT TF X T (//' SP ' FJ * SP * OBS' // ) s 
•GOTO' MULET‘END’ 1
PR I NT(//'SP * //, VINDHAST, 2, 0) j P R I N t T F X T(// * 3 SP * //> :

MULET: GETlNT<MOLN,1> M
PR I NTTEXT? MF' MOL34 = 0 'THEN' //' SP» INGEN * SP1/'/ * ELSE *

'IS r' 'Ï c ,



01X8 
0 U 9 
0120 
0121 
0122
0123
0124 
0125' 
0126 
012 7 
0128
0129
0130
0131
0132
0133
0134 
U35
0136
0137
0138
0139 
114 0
0141
0142
0143
0144
0145
0146 
014 7 
0148 
014 9 
0150 
0153
0152
0153
0154
0155
0156 
j 15 7
0158
0159
0160 
0163
j 162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177

■ Appendix-1:5

MF’ MOL N a -1'. ’ OR’ MOLN = 9 * .THEN ’ U * SP * Ej ’ SP.l 7 09? ■ '
// * ELSE * // // 3 f

MF’ MOLN > 0.. ’ AND ’ MOLN :< 9 * THEN * MEG J Ns . P
PR 1 NT C//’?SP ’ // » MOL N * 1, 0) : PR 1NTTEXT(// MSP* //) "END* 1

GET INT(SJ»>1 ) ; ' 7 lull 1 ' ' 7 ;
PR 1 NTTEXT( * IF’ Sjö = -1 'THEN «//MSP’ EJ ’SP* 08$ •Sp* // ’ELSE"

IF’ SJÖ- s ß ’THEN’ //MSP5 O' MSP’ // .'ELSE! '
? j jr * SJÖ = 1 ' THEN *//MSP' 0 'SP' - 0.1// ’ELSE'
« (F* SJö - 2 ’THFN.//MSP’ 0.1-Q,5//’Et.SE’
t 1 F * Sjö = 3 ’THEN »//'2SP'0.5-1.2//*ELSE'
t IM SJÖ = 4 ’THEN’//MSP’1.2-2.5//’ELSE’ -
* IF’ Sjö = 5 'THEN *//* 2SP'2.5-* SP’4’SP’ // ’ELSE’
IF’ Sjö * 6 ’THEN*//MSP’ 4 ’SP' - ’ SP ’ 6 * SP •//

9 ELSE 1 » 1 F ’ SJö = 7 'THEN’//MSP* 6 'SP' - * SP * 9 * SP *//
•'ELSE:* i IF’ SJö = 8 * THEN*/ /MSP'* 9 MP* - 14 ’SP'//
'ELSE' / / MSP ' E J ’SP’ DBS ’Sp’ // > ;

gëtrc al{Luft t emp » 1) MF’ LUFTTEMp > - 90 '.Ttt6N*-.
PR 1 NT <//’/SP ’ //, lufttemp , 2, M ? PR ! NTTEXT (//MCR*//> S
GET INT{BTREG *D ; GET 1 nKBTNR , 1 ) % 11

ucT 1 NIC TERHNR,1) 

GëTREAL (RT, 1 )

i

v ; „ ’ . ' ;• • : : 1 -7 1 1.

Gt TRE AL(T ; TER,1 ) i

PRiNTTEXT ( / / * 6 S P MÂT- MSP* TEMPE- MSP’ SALT- MSP’ S Y Rß- .MSP’
syre- msp' total- msp* sigma *ssp* ljud- *cr* mrp* ojup msp*
RàTUR * 7 S P ’ HALT MSP' HALT MSP’ HAL? M$P’ FÛSfOR MSP* INDEX 

5 SP * HAST ’ CR * '/SP' *37’ M M«’ MSP’’37' GR MP’ C M8 ' MSP»
■37* 0 MA ’ 00 *38’ MSP’ M7* ML ’ DA5 L Ma ' ’PSP ’ M7 ’ ' PffOC / :M8T 
MSP’ M7‘ U G A T ’DM L *38’ MSP* T * 7 S P * M7* M MA* S M8*
MCR * //) ; . ■ ■
INST := ’FALSE’ 

Mät: gêtreAL <2,1} :
N!X 1F AL.SE« ;
* i F * 2 < f> ’Then’ ’BEGIN» PR i NTTfcXït // * CR * MSP* 9T-*REsIST;R:ÉRIMG:.; : 
'SP* NR: //> :
MP’ BTREG < 0 ’THEN’ °R INTTEXÎ {// EJ ’SP* ANS //> ’ EL$ë ’ . M 1.1/
PR INK//’SP’//, BTREG » 3» 0) :
PRINTTEXT.(//’2SP* BATHYTERMOGRAf » SP ’ NR: //)
MF’ 8TNR < G ’THEN’ PRINTTEXT(//’SP* EJ * SP ♦ A M G//)
’ELSE’ PRINTS //■• SPf f f > 8TNR » 5, Û1 ;
PR INT TEXT {//MSP* TERMOMETER ’SP’ NR: //} ;
PR INTS//MP’//, TËRMNR., 2, 0> 1 /MMM: MMl/il
’ I F • INST ‘THEN* PR INTTEXT<//* CR• MSP’ A N M s ’SP* ’AS’ ’SP’ * ’SP’ 
INSTABIL MP’ TxTHETSSK- i-KTNJ-NG lf Y > INST î* ’ FALSE • !
BO := ’TRUE’ ;

BERT ! L : MF’ GE T S TR I N G < À NMs 75:) < 0 'T w 6 N ’ MOTO* SSTRÎfM : G' I Fl : JM-LIlMlt
MF « 80 ’THEN’ PRINTTEXT(//»CR* MSP» A N H : * SP’ //) s 
PR MÎTEXÏ C A.NM) ; .
PRiNTTEXT<// MR’ MSH' //) ;
60 := ’FALSE’ I ■ ’GOTO’ ’ BERT SL :

'ÖSTRÖM : PR! NTTEXT ( * ( F * HJÄLP < 0 »THfN* // ' 14 C R ’ // ’ELSE' //sl2’//> : 
MOTO’ START ’END’ î
PR INK//MSP’//» 2, 7« 0 ) î ■ ,
GcTREALcTAVL.i) I 
G E T I N T ( F L N R > 1 ) ;
MF* FLNR > 1400 ’AND’ FLNR ’L9» 1430 'THEN’ FLNR := FlNR - 1040*'
MF* TA VL 
08.S //> : 
A : - 0 :

< -90 'THEM' ’BEGIN’ PRINTTEXT!// MSP’ 
N I X := * TRUE' ; ’ GOTO’ EJ TEMP ’END’ I

EJ ‘SP’
,711 ' h :lï 11

: A : " A +1 7;
‘ IF’ T G < T F R M N R A } T AVL 'AMD* TâVL *LQ*

■ '. '■ 7' '
TG {TGRMNR » /

118
1)

■ 1:1; -il;,:;;!



0178
0179 
018 0 
0181 
0182
0183
0184
0185
0186 
018 7 
0188
0189
0190
0191
0192
0193
0194 
9195 
0.196
0197
0198
0199 
"*200 
0201 
0202 
0 2 0 3 
020 4
0205
0206 
0207 
0206
0209
0210 
0211 
0212
0213
0214
0215
0216 

217
0218
0219
0220 
0221 
,22? 
0223 
0 224
0225
0226
0227
0228
0229
0230
0231
0232 
0 233
0234
0235
0236
0237

' THEN ’ T : - TâVL + T K ( TERMNR, A ) ♦ (TAVL - TG C 7SRMNR* A> ) *
( TK ( TERHNR , A ♦ 1) -TKdERMNR» a)) / ( TG ( fERMNR » A + 1} "- 
T G ( TERHNR, a)) '2188* * GOTO * U '
MF' - 2 > T 'OR' T > 40 * T H p N * •BEGIN*
printtextc//'4Sp* fel * sp* i msp* indata *cp( //),i «goto* sstrsho

' 5EMO*;
PRiNT<//MSP*//, T, 2» 1) i ' PR !NTTEXT C// * SP * //)%

EJ T B H P : GETREAKSAVL.I) ;
MF* SAVL < 0 ’THEN * 'BEGIN' P R f N î T F X î ( / / * 6 S P * £J*5P* OBS//) t ■

IM IX ; = * True * ;
'GOTO* -EjSALT * E N D * î
SAVI ;= SA VL* 1F~5 i
DELIA20RT î” 1E-5 * SAVL « (SAVE - 1) * (RT - 20) * 
<90.4 - 7?.o * S A V L + 35.? * RAVI ** ? »

: <0.63 + 0.2l «SaVI *» ?) » <ï?T - 20) ) ;
DELTA1520 := 16-5 * SAVL »(SAVL - 1) # "
5 * (96.7 - 7?.n » S A VL + 3 7.3 * SAVL ** ? - 
( 0.63 + 0.21 » SAVL **’ 2) *5) ; ’
SÄVL15 îs.'SAvl i- + D6LÎA20RT : + DELÎÂj.520 7
S := ~ 0,08996 + 2o,29720*SA'vLi5 + 12.80832*SAVLÎ 5 "**2
-10.67869*SAVU5 **3 + 5,96b24*SAVil? ##4 "
-1.32311*SAVL15 *»'5 ;

. CL ■ î= <S - 0.030) / 1,805 i
MF' 0 > S 'OR*' S > 40- 'THEN* ’BEGIN'
PRINTTEXT ( / / ’ 4 S P • FEL *SP! I *Sp» I NO-ATA 'CR* //> ; * GOTO* SSTR8N
*. c N D ' ;
PR I NT(//'5SP *//, S » ?» 3)

EJ SALT: GETRL-Al (02AVI-, 1 ) ;
Mf* Ô2AVL < 0 * THEN' * BEGiN » PR INTTEXTC//*17$P•//) ; »GOTO*
tJ SYRE 'END* ; ... ....................
02 t= O2AVL * T»TER * 22.4Ê3 / (4 * (FLVOL(FLNR) - 2 )) t 
MF* G > 02 'OR* O? > 15 ' THPN ' 'BEGIN'
PRlNTTEXT(//MSp» FEL 'SP' i * Sp * INDATA 'CR* //> I 'GOTO* B5TRÏM
'END'î
TABS := T + 273.16 î
U 2 S A T := F X P < - 173.4292 + 249.6339 » 100 / TABS
* 143.3483 « LNêTaBS/IOQ) - 21. .8492 «TABS / 100 
+ S » ( - 0.033096 + u.014259 * TABS / 100 
- 0*0017000 » (TABS / 100) ** 2)5 ;
Û2PRCC :s 02 « 100 / 0 ? S A T ;
PR î NT{//* 3$P *//* 02, 2, ?) ;
MF' Û2 *LG' 0.04 'AND' 02 *GQ* 0 'THEN* 'BEGIN*
PR!NTTEXT(//'4SP' H2S MSP*//) ; ’GOTO' 6 J SYRE • END * î 
P R I N T ( / / ' ? S P * / / , 0?PROC, 3, 1) ;

EJ SYRE: GETRFAl(TOîP , 1 ) ;
MF* TÛTP < 0 ’THEN’ 'BEGIN* PR INTTEXT(// ’8SP *//> ;
»GOTO* EJ TOTP 'END' ; PR INT<//»3SP♦//, TOTP» 1, 2) î 

EJ TOTP: MF* NIX 'ThëN* 'BEGIN* P R I N T f E X f <//* 6 S P * EJ 'RP' rERXKNaDE 
'CR* //) ; 'GOTO* MÂT 'END' ;
SiGHANOLL ;= -0.069 ♦ 1.4708 * r.L ~ 0.001570 * CL ** 2 ♦
U.0000398 «CL ** 3 j
STORAS IGMaT := -(T - 3.9« ) 2* (T + 2.83) /
C 503.570 » ( T +67.26)) ;
AT ;= T * ( 4.7867 - 0.098185 * T + 0.0010843 * t ■'**
2> * 1E-3 ; 8T : s T * ( 18.030 - 0.81 64 « T ♦
0.01667 *î 2 ) « 1E-6 ;
SIGMAT . := SToRASIGMaT + (SIGMANOLL + 0.13?4>* (1 - AT
4 BT « (SIGMaNOLL - 0.1324)) ;
M F * - 6 > SIGMaT 'OR SIGNAT > 30 1 THEN• 'BEGIN'
PRiNTTEXÎ (//MSP* FEL *SP* I *Sp' INDAÎA 'CR' //) ; »GOTO* siff^SM



0 238 
0 239 
024 0
0241
0242
0243 
0 244 
0245' 
Ö246 
0247 
024 8
0249
0250
0251 
0 252

■ kppêïsMx .

’ fcNO * * v.
PRtNT(//’4SP'//, S I GMAT , 2, ?" ) ;
MP' SIGMA! 'LO' NYSIG 'THEN' 'BEGIN' PR 1 NÏTEXT(//‘SP » «aS*//) ? 
INST î = 'TrUë' 'EnD* 'ELSE' PR INïTEXT{//«2SP*//> ;

. NYSIG : = SiGMAT J •
G := 14 C 2.9 + 4.98 * T - 0.05 «T « * 2 +
S * (1,34 - 0»011 * T > + 0,018 * Z i
MF* 1390 > C ’OR' G > 1560 'THEN* 'BEGIN'
PRINTTEXT c//MSP'- FEL *SP- I *$P* I N D A. Ï A 'CR* //) ? »GOTO' ÖSTRÖM 
!END*;

PRINT (// ’ ?S:P 1 //, C ■ * 4, i > i
PRINTTEXT C//>Cr>//) ;
■'GOTO5 MKT ;

INGA: CLÖSEPRINTER ;

■ 'ÊND* i
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21 "TV i02f! 
77 SVERIGE

STATION 
SW HÄLLS

Appendix IIî1
LAT*. 50 17.0 N 
i 'ONG s 11 02.0'E

BOTTEN-
ÅR MÄN DAG TIM MIN DJUP(M)

LOK. T 1 D : 7? 6 10 16 0
TID GMT : 72 6 10 15 0 100
M a T - TEMPE­ SAlT- syre­
DJUP RATUR HAlT . halt

< M ) (GR C) (0/00) (ML/L)
0 13.3 22.624

10 10.9 30.025
2 0 1 u . 1 32.548' ô 0 10.0 33.528
4 0 9.3 33,879
•30 8.6 34.365
6 0 8.2 34.482
V 0 7.1 34.364
80 7.0 34.352
90 6.8 34.421

VIND- LUFT“
VIND- HAST MOLNIG» VÅGHfSJD TEMP ' 
RIkTN (M/S) HET( /8) > (N) < (GRAD C)

ne 6 4 0.1-6.5
syre­ TOTAL­ SlGMA LJUD­
halt FOSFOR INDEX HAST(PROC) OJGAT/L) T CM/S)

.57 16.83 1487,2.50 22.95 1486.1,44 25.04 1488,5,7g 25.82 1489 5 5.89 26.21 1487.5,68 26,71 1485,, 7,7a 26.86 1484.51,21 26.93 1480,2,88 26.94 1480,01.13 27,02 1479.4
DT-REGISTRERING NR ;

t

i7 BaThyTERMOGRÅF NRj 10865 TERMOMETER NR i 41

21 "TV 102" STATION LAT: 58 17,0 N77 SVERIGE SW HÅLLK LONGi 11 02.8 £
V ! ND- LUFT-Ü0TT6N- VIND- HAST MOLNIG» VAGBBJD TEHPÄR MÄN DAG TIM MIN DJUP(M) RIkTN (M/S) HET( /B) > (H| < (GRAD C)LOK . T iU: 7 2 7 14 18 3 0TID uMT; 72 7 14 17 30 93 w 1 4 0 "0 .1 20 e 0

MÄT- TEMPE- S A L T » SYRE- SYRE- TOTAL­ S 1 GMÂ ljud­DJUP Ra TUR halt HALT halt FOSFOR INDEX hast
(M). (GR C 5 (0/00) (ML/LS (PROC) (UGAT/L) T (M/S)

0 16.8 30.037 .31 2i .78 1507,25 15.9 30,205 .36 22.11 1504,8
20
3 0
4 0 
50 
6 0 
7 0 
60 
9 0

12 
12, 
12, 

12, 

12, 

8 , 
3, 
8,

34.024 
34.595 
34.661 
34.620 
34.699 
34.218 
34.346 
34.342

.53.41

.35.31

.30

.28.95

.78

.68

24.18 
25.80 
26. !,6 
26.25 
26.22 
26.36 
26.67 
26.74 
26.72

1504.0
1497.9
1500.1 
1499»?
1499.6
1498.7
1483.9 
1485.0 
1485.6

ÖT-REGISTRFRING NR: ?2 BAThYTERMOQRåF NR:
ANM: » = INSTABIL TÄTHe'T SSKlKfNING 10863 TERHOHETgR NR î 41



21 "TV 102" 
77 SVERIGE

STATION Appendix Ils2
sw hall k I. AT : 38 17,0 k

!GNGf 11 02,0 -E

BOTTEN»
ÄR MÄN DAG TIM MIN DJUP(M)

LOK.T ID: 72 8 19 13 0TIO GMTr 7 2 8 19 1? 0 EJ ANG
MÄT- TEMPE­ SAlT- syre­DJUP RATUR HAlT halt

( M ) (GR C) (0/00) (ML/L)
(J 16,4 25.780

10 16.3 26.699
20 15.7 33.574
■30 14.6 34.0044 0 10,4 34.778
50 9.2 34.7846 0 9.1 34,795
7 0 9.0 34.8248 0 8.7 34.944
90 8.6 34.977

VIND- LUFT-
vind- hast molnig» vaqhbjo temp
R t kTN (M/S) HE?( /B) > (M) < C GRAD C) 
NnW 10 8
SYRE­ TOTAL­ sigma LJUD“MALT FOSFOR index HAST
(PROC) (UGaT/L) T CM/S)

18,62 1501,1
19,34 1502,1
24.73 1500,4
25.30 1505 t 7
26.73 1492,7
26,94 3.488,426.96 1488,3
27,00 1486,1
27.14 1487,327.19 1487,1

BT-REGISTRER!NG NR: ?4 BAThyTERMQGRaF NR: 1Q86S TERMOMETER HR I 4i

21 TV 102" STATION
77 SVERTüE W VINGA LAT: 57 39,0 N 

LONG: il 27,8 E
VIND- LUFT-

BOTTEN» VIND- HAST MOLNIG- VAQHffJD TEMP 
AR MAN DAG TIM MIN DjUP(M) RIkTN (M/S) HET( /8) > CM) < fGRAD C) LCK. T I D : 72 5 27 if, 30

TIÜ GMT: 1? 3 27 iç 30 80 R 6 4 n.5-1,?
MXï- TEMPE»
Djup ra tur
(M). c GR C)

salt- syre­
malt halt
(0/00) C ML/L)

SYRE- - TOTAL­
HALT FOSFOR 
(PROC) CUGAÎ/L)

sigma ljud-
index hast

t C H/S)
0 9,4 29,530 7.255 8,8 29.830 5.5610 9.3 ' 30.671 5.5520 8.8 33.493 5.036 0 8 » 6 33.886 5.264 0 8.4 34.050 5.2650 7.6 34.195 5.1460 6.6 34.425 5.077 0 5.8 34.624 4.57

109,4 22.81 1481,683.2 23.13 1480.084,1 23,71 1483.076,7 25.99 1484,680.0 • 26.33 1484,780,1 26.49 1484,376.7 26.73 1481,673.9 '27 i. 05 ‘ 1478,165.7 27,3 0 1475,7
öf-R£GiSTRERING MR: 1 4 SA Îf+YTERMOGRÂF 'NR: 10865 TERMOMETER NR 5 41



2d "IV 244» STATION Appendix III 3 UT; 55 48-0 ^
11 SVERIGE HAN88ÜKTEN LONG; 15 20.0’E

VIND- LUFT«
BOTTEN­ VIND- HAST MOLNIG“ VAQHgJD TEMP

ÄR MÂN DAG TIM MIN DJUP < M } RIKTN (M/S) HET C /8> V CM) < (GRAD C
LOK.Tiü; 72 7 17 13 25
T 1 U GMT i 72 7 17 12 25 58 e 5 5 n.5-1.2 24.0

MÄT- TEMPE- salt- SYRE- s y re— total- S 1 GM A LJUD­
DJUP RATUR malt . HÄLT WALT FOSFOR 1 W D t X HAST

(M) (GR C) (0/00 ) (ML/L} (PROC) (UGAT/L) T C H/S t

C! 15.3 7.601 7.27 108.8 4,96 1476,3
5 15.1 7,55 7 7.29 108.6 4,96 1475,7

10 15.0 7,557 7.31 108.6 4.9 / 1475,4
'15 11.9 7,594 7,64 106.1 5,46 1464.6
15 EJ CBS EJ OBS 7.63 106.1 EJ BERÄKNADE
2 0 7.2 7.704 7.95 99.0 é « 03 1446,3
30 5,4 7.944 7.78 92.9 6.32 1439.2
4 0 4.7 8,283 7.33 85.9 6.62 1436.4
5 0 4.3 8,519 7,00 81.4 6,82 1435 « i

3T-REG ISTRERING NR : il BA'THYÎERMOQRaF NR; EJ ANS TERMOMgTgR NR 5 3
ânm: omtagning, första syrevärdet vid Sjup ism osäkert

2 4 " T V 2 4 4 » 
77 SVERIGE

STATION
HANBBUKtEN

LAT: 55 46 e Ö N
LONG! 15 20»0 g

Botten»
AR MAN DAG T iM MIN OJUP(M)

LOK .TID : 72 9 2 6 15 30
T 1D GM T : 72 9 2 6 14 3 0 59

MÄT- TEMPE­ salt. syre­
DJUP RATUR halt halt

( M > C GR C) (0/00) ( ML/U

0 14,6 7.347 6.58
5 14,6 7.342 6.48

10 14.5 7.344 6,25
i 5 14,5 7,344 6.59
20 14.5 7,354 6.58
30 14.5 7.360 6,4@
4 0 7.3 7.881 6.32
50 6.4 8,175 6,65
60 6,4 8.248 6.4 6

vind» tun*
ViND- HAST HOtNlG» vAfiHSJD TEMP 
RIKTN (M/S) HET( /8) > (M) < (GRAD C)

SW 5 2 0.1-0.5 36,0

SYRE­ total­ 9 1 GMA LJUD­
HALT fosfor index HAST

CpROC) CUGåT/U T C M/Si

96 * 9 4.88 1473,7
95 » 4 4.87 1473.7
91.9 4.09 1473,5
96. a 4.69 1473, t
96.6 4.90 1473,7
95.2 4,90 1473,9
79.0 6.16 1447.3
81.5 6.45 1444 « 1
79,2 6.51 1444.4

BT-REGISTRERiNG NR; j 6 BAÎHYTERMOQRaF NR; EJ ANS TERMoMßTfsR NRI $ 
ANM: * = INSTABIL TÄTHß.TSSK Î KTM I NG

A 
«V

S <
>i



Appendix ix:4
23 "TV 253" STAT 1 ON I. AT: §6 03,5 N
7? SVERi GE Karlshamn 1 ONG : 14 59.0 ’£

VIND- " LUFT-
botten» vind- hast mqlnig- VAQHHJD TEMP

ÂR MAN DAG TIM MIN OJUP(M) RIkTN CM/S) HETC /&) > (M) < (GRAD C
LOK.T ID: 72 8 16 11 30
T * û GMT r 72 8 16 10 30 38 N 3 5 n.i-o .5 24,0

MÄT- TEMPE- sait- SYRE- SYRE- TOTAL- S ! GMA LJUD­
DJUP RÂTUR HAlT , , HALT HALT FOSFOR INDEX HAST
(M) (GR C) (0/005 (ML/U (PROC) (USAT/L) T (M/S)

Ü i 8,6 7.503 4.26 1486,8
10 18,4 7,532 4.32 1486*4
2 Ü 9.4 7.637 5.79 1455.0

•3 0 7.4 7.738 6.04 1447*3

ST-REG!STRER!NG NR: 18 BaThyTERMOGRaF NR; EJ ANS TERMOMETER NR» 23

23 " TV 2 5 3 » STAT ! ON LAT: 56 03.5 N
77 SVER i GE KARLSHAMN LONG! 14 59,0 e

Vi1 ND- LUFT-
BOTTEN» VIND» HAST MOLNIG- VAGH&JD TEMP

ÅR MAN HAG T iM MIN DJUP(M) R1K T N (M/S) MEt < /B) '> CM) < (GRAD C)
LÖK. T 1 D : 72 8 26 11 30
T I D GM T : 72 8 26 10 3 0 38 M 4 4 0.1-0.5 20,0

M A T - TEMPE­ SÂI.T“ syre­ syre­ total- sigma ljud­
DJUP RA TUR HALT halt malt fosfor Index hast

C M) (GR C) C 0 / 0 0 5 (ML/U (PROC) (UGAT/L) T (H/S)

D EJ OBS 7.515 PJ BERÄKNADE
10 EJ OBS 7.54 3 EJ BgRXKNADE
20 EJ OBS 7.785 EJ BERÄKNADE
30 EJ OBS 7.863 pj beräknade

3T-REGISTRERING NR; ?0 BATHYTERkOGRaF NR: EJ ANS TERMöMgTgR NR! 23 
ANM : TERMOMETERN S|jN!DER



25 ** IV 116 " 
77 SVERIGE

Appendix ïïîÇ -STATION 
GOTLAND^DJUPEfS <mRh

I A-". . * N
LONG! 19 4?,q g

VI ND- LUFT" .
SOTTEN« ViWD» hast molnig- V&GH8JD TEMP

ÅR MAN PAG T 1M Mi N OJUPCH) Pf«TN (M/S) HETC /S) > CH) < {GRAD C)
LOK.T 1D ; 72 7 2 0 .13 0
TIO GMT . 12 7 20 1.2 0 120 SSE 3 IWGÊN 0 -0.1 27,0

M X T - TEMRE" SAlT- SYRE­ syre­ TOTAL­ S ! GMÂ LJUD­
D J UP RÂTÜR HAlT ■ HALT halt FOSFOR INDEX HAST

C M ) C G R C) CO/OO) (ML/L) (PROC) CüGâT/U T (M/S>

■ 1 21,8 7.308 7.07 120,4 à, 40 1495,8
10 18,9 7.297 7,47 120,2 4,03 1487,7
20 8.1 7.605 8.34 106.1 5.88 1449,9
'3 0 5.0 7.648 8.45 99.5 6.11 1436.9
4 0 4.7 7.730 8,25 96.3 6.18 1435,8
50 3.2 7.786 8.14 91,6 6.26 1429.3
6 0 2.8 7.938 7,66 85.4 6.39 1427,8

■ 70 3.1 •8.851 4,86 54,9 7.11 1430.6
8 0 4,4 10.115 .59 6,9 R. 08 1438,3
90 4.9 10.723 ,75 9.0 R. 54 1441.5

BT-REG i :STRÊRI NG Nfis 20 >BAÎHYTERMOÔRaF NR! 1006g TERMfîMETER NRS 38



figure 1
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Qn this form are given:

1. The compulsary information defining the measurement (time and place)

2# The observation data, if any, given from the station.

3* The corresponding instrument readings fro® the water sample 
analyses given by us.




