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The T-8 relation which is applied in full to oceanic water

223icc oo beoon opplied to shollow water creos which are subjech
to considerable 11uctuations; Despite the reguirement of selecting
the period of observation in a restricted sea area in such a way
that roughly corstant meteorological conditions can be assumed,
considerable differences were found in the properties of the water
types in the Baltic and the areas connectirng it to the Lorth Sea,
so that HELA and KRAUSS (1959) introduced the concept of the
"cuasi-pernanent water type". »

The stratification to the west of the "Darsser Schwelle" is
Ceternired mainly by three waber types with two discontinuity lavers
(sce UXP, 1972, 1973). The runber of wcter types and their proper-
tles at o fized staticn is subject to an annual chanze om the one
and and, on “the other, tempsrature and salinity Jluctuations oZ
he some nmagnitude are produced at shwrt intsrvals (hours or days)
ihe alternation between inflow and outflow gitustions. IT those
SedSuablotied QU0 QULCIVEA ITOM GUy §0 toy using a -5 diagreon, is
iz poszible to decide, For any period of 10 days end, subsecuently,
ior every month, which changes are due to short-tern fluctuations
and which can be ascribed to the annual cycle.
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As a first step, 363 vertical series taken from the light- .
ship "Fehmarnbelt" for the year 1953 were investigated with - ;ji
regard to the annual distribution of haloclines. and the depths T
and intensities of these layers were checked (the vertical denglty
distribution is deternined by the salinity).

The largest absolute changes (in the sense of the definition of
discontinuity layers stated by CASTERS (1927):in measurenents
taken at intervals of 5 m were used to estimate the depth and
intensity. -

- The nunbers of haloclines found per interval were one in R
5243 % of the cases, two in 42. 7 % of the cases and none in 5.0 %
of the cases. The lowest intensity was 1.0 ®/00 (accordlnv Lo
definition) related to the distance between rmeasurerents and the
greatest intensity of 16 °/oo was obtained in summer when only
one halocline was observed in one layer with a thickness ol 5 1,

The upper halocline (a) which iz identified as the Belt Sea-
discontinuity layer occurs most freguently at a depth of 7.5 m.
It separates the surface water (A) flowing out of the Baltic
from an intcrmediate vater type (B) which generally enters the )
"Arkona Becken" over the "Darsser Schwelle" with the undercurrent,
The intermediate water (C) by a further halocline (b), the bottom
woter usually belng found at a depth of 21.0 n and which is
identified as the Skagerrak-discontinuity layer. IZ there is only
one halocline (c¢), % iz usually found at a depth of 17.5 n, The
great intensity (up to 16 %00 in an interval of 5 m) indicates
that i% is formed by the union of the two haloclines (a) and (b).

The monthly distribution of {the haloclines,and thus of the
woter types ($able 1) is important with regord to the validit y of
figure b, WALlCH WUSY SULLL bE GLoCudeodde W ULl DML deewly o3
shows that the conziderable differences belween the monthly mecns
for different years is probalby less due to differencesin the
quality of the water types themselves than to the considerable
fluctuations which occur Irom year to year in the frequency
distribution of the types of water at the station.
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; -3 - corresponding temperatures) at the bottom chgractérise the bottom -
Table 1: lHonthly distribution of the haloclines at the : vater (C). Good asreenent has bsen found, Figure 1 shovs the
lightship "Fekmarmbelt", 1953 relation lines for the surface water . :
; 4 - S, = = 0.036 T_ + 9.86 0.5°« T < 20°
In the station | Honths : ° o * 9 , 7 ° 0
area , . and for the botton water
Il Pl ujaluyajayaisjfoin|o . , : o
Sy = 0.319 T + 23,34 1,5% ¢ Ty < 13°
both haloclines . . y ot . R B .
(a) znd (b) The domain of definition can be seen from figure 1. The temperature-
present 151 91 -~ 113 201 8 | 91 151 15} 20} 10; 7 ard salinity of the surface water (A) vary between,1 °C and 19 °¢
only upper and between 9 %/00 and 10 /00 respectively‘in the course of the
halocl%ne(c} . Year. ‘ , -

5 0 20 | - R DT I BASTE BT (RPOR DU . : . et
presen 10| 5 ‘ The Roman figures I to XII designate the tempcrature and salinity
only lower values in the corresponding months. The extremes are reached in -
halocline(b) - . : - . .y . . : -
present 50 7] - 5 5{ 3 _ 111 151 11! 20124 rebruary and August, the salinity decreasing with rising temperatures

— . during the first half of the year and the reverse procedure'taking :
tnification | i - . . i ’ :
naloclines(c) i i place during the other half of the year, The tenperature and
of (a) and(p) =l =] =] =1 =119 |22 5 - |- 3 - = salinity of the boitonm water (C) fluctuate between 2 °C ang 12 ¢
no halocline and between 24 °/oo and 2745 o/oo regpectively; the extreme values
found "7t s3l-i-1=-1=-1-1-1-1= being reached in llarch and September.

, The temperature and salinity fluctuations correspond With regard to
t car ce that, from ilay to October, both haloclines usuall . . ;
It can be en that, ay € G ’ th haloclines u y the direction of change.

occur or that they may also aprpear in the form of a uniforn i ;
digscontinuity layer in the arca of the station. The haline bobton poToe
watver ray be absent during the other nmonths, this being obvious -
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only during the first zmonths for 1953, Sirong weot winds (and, more

rarely, strong csst winds) can cezuse the prcscnce of only one /
water type, 15 v
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| The annual cycle of the three water types which describes

| the annual fluctuations of the -3 properties of each water tipe

} separately was derived Irom the vreviously nmentioned 10-day 10|

| fiuctuations in the T-S diazrom on $he ome hand and, for the
Suriace wvater and botbtom water, was calculated on the basis of |
the extreme values over five years (1950 to 1954) on the other, N
It was assumed that the monthly absolute salinity minima (and +he R v

corresponding temperature) at the surface can be assisned to the 4
surface wecter (A), whercas the absolute salinity maxina (and the . W

0

Figure 1: Annual cycle of the T-3 properties of gquasi-pernanént
~ water types in the Fehmarn Belt
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The behaviour of the intermediate water (B) ig different. The
tenperature rluctuates betucen 1 °C in Liarch and 13 °C in Auvgust,
put the salinity increases fron 16 /oo to 19 ®/00 as the tenperature
rises from larch to llay/Jure and then drops from 19 ®/00 to about
12.5 ®/00 vhile the temperature contvinues to rise, At the beginning,
the direction of the changes 1s the same as for the botton water,
but it coricsponds subsccucntly to that of the surlacc walter.
In the second nalf of the ycor, the direction of the changes is
reversed (double annual variztion in salinity).
The short-tern fluctuations geonerally feollow the full and dasned
lines shoyirg the T-3 values for the different months in figure 1.

When the water macsses become sucernosed, they produce the relation
lines V - 5 = V, the typical vertical T-3 cource for Liay.

In the ideal case, all ncasured p01nts for the wvertical ccries
would lie on this line and tThe eiiccts of the prevailing weather,
bateen the corner
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for nxmarmle, senemellr alier only the distonce
and angle points, There 1s considerable room for variability becauge
the differences between the densities of the water types involved are
very large. The annual cycle 1s influenced primarily by the

t-tern Zluctuctions have a greoater
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temperature, whereas the shor

eflfect on the salinity.
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