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INTRODUCTION

When using measured data one often has to consider what

the measurements mean and what they represent. Measurements
are made at points in space, but one normally uses the data
as representative for a larger surrounding space. By locat-
ing the automatic oceanographical stations at lighthouses
off-shore - i.e., at places where the bottom depth in most
cases is much smaller than that in the surrounding sea -

an error especially in the current measurements is intro-
duced. An interesting question is then: How large will the
discrepancies in the measured variables be within reasonable
distances - a kilometer or so - from the lighthouse? In
order to estimate this, some rather simple field measure-
ments were made at the two stations Trubaduren and Alma-

grundet shown in the map in figure 1.
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Figure 1. Map over the Baltic area.




FIELD PROGRAMS
Trubaduren

By using gelatie pendulums (Haamér, 1973) and a CTD-probe
(Inter-Ocean), currents - directions and velocities -
temperature and salinity were measured at 8 station along a
section perpendicular to the main current direction in the
area. The measurements were supposed to show how the current
component in the main direction as well as both temperature
and salinity varies with distance from the lighthouse.
Together with some depth contours the 8 stations are shown

in figure 2.
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Figure 2. Field stations at Trubaduren.

Measurements were made on three occasions (1980-01-18,
1980-04~10 (I), 1980-04-10 (II)).

Almagrundet

Measurements of currents, temperature and salinity were
performed at 3 stations close to the lighthouse of Alma-
grundet. So far there are observations from only one occa-
sion (1979-11-22). Figure 3 shows dgpth contours and the

three stations in the area close to the lighthouse.
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Figure 3. Fiesld 3t

The lccations of these were more or less arbitrarily chosern.
The current observations were made by following drifting

drogues for a couple of hours.

[

RESULTS

The fields of current, temperature and salinity in the
measured section close to Trubaduren from the three occa-

zions were prepared. These fields are shown in a number of

v

7
'

Gragrame at the end of this paper. They all show that all
" the measured variables change alcng the section. This
becomes clearer in diagrams showing the observed total
variation span of the measured parameters (currents:

figures 4, 5, and 6, shaded areas).
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Figure 6. Trubaduren 1980-04-10 (1805-1820).

From the diagrams one can conclude that the velocity wvaries
within about 0.1 m/s, and that the direction sometimes
shows considerable variation. As expected, the variations
of temperature and salinity are largest within the thermo-
cline and the halocline, bur even above the halocline there

is considerable variation (figures 7 and 8).
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Figure 7. Trubaduren 1980-01-18.
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Figure 8. Trubaduren 1980-04-10.



The current measurements from Almagrundet are shown in
figure 9, both as trajectories (top) and as variation

diagrams (bottom) similar to figures 4, 5, and 6.

Drogue measurements at Almagrundet

1979-11-22
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Figure 9. Measurements at Almagrundet.

These data show almost the same variation of velocity as
the'data from Trubaduren, but much less variation of direc-
tion, probably due to high wind velocity ( SW 10 - 12 m/s)
with fairly stable wind direction. In the surface layer

the variations in both temperature and salinity were rather
small, due to the time when the measurements were made.

At this time of the year (November 1979) the conditions

in the upper layer are rather homogenous. Within the thermo-
cline and the halocline the variations are larger (figure
10) .
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Figure 10. Almagrundet 1979-11-22,

Using only the maximum variation as parameter the following

diagrams can be constructed (figure 11).
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Figure 11. Spatial variation of velocity, direction,

temperature and salinity at Trubaduren and

Almagrundet.

Fig. 11 shows - at each measured level and from each measuring
occasion (separate curves), - ;gg maximung spatial devjatign

of current velocity ( V), currént direction ( 0), tempera-
éure ( T) and salinity ( S). On top of the diagrams there

are typical and rather large variations within a 3-hour inter-
val as judged from a subjegtive study of hourly registrations

from the automatic stations of Trubaduren and Almagrundet.



CONCLUSIONS

Although there are onlv a few observation occasions, the
‘0llowing conclusicns seem to be justified. On a real time

sis data from the automatic stations Trubaduren and

o

Almagrundet (and probably other stations as well) can give
velocitias within 0.1 m/ /s, current directions within about
50° or 600, temperatures within 0.3° ¢ in most cases and
salinities probably within 0.3 or 2.4 O/oc‘ These "vrrcrs”
due to spatial variation are of the came order as thie large

variation within 3-hour intervals. See the marks at the top

of the diagrams in figure 11.

A5 a conrsegquense of liese resulie one may perhaps lower the

el

ambition of the instrumental acrurzcy. Lut before doing =0,

one has to take the mean values for quite a long period

}
+ =

he spatial variation ased on

t
into account. ljow large is

mean vaiues over a week, a month and a vear?

(1) Haamwer, J Current Measuremernts with Gelatin
Penduluins
Publ. 19, Geologiska Institutionen

Gbteborgs Universitet, 1973

(2) Inter Ocean CSTD DO2 pH Probe
Model 513D

Operating & Maintenance Manual
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Temperature, salinity and current fields from the three

occasions at Trubaduren are shown on the following pages.
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