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ABSTRACT
Eulerian current meter data, collected during 1976, are used to investigate
spatial and temporal variations of mid-depth and near-bottom residual currents,
ABSTRACT in a coastal embayment of the northwestern Aegean Sea (Thermaikos Bay).

INTRODUCTION
Thermaikos Bay, is a shallow-water embayment in the north-west Aegean region
of the eastern Mediterranean Sea (Fig. 1). The area is of special interest for

The Corsica Channel plays an important role on the
circulation of the North Western Mediterranean, as it was

firstly recognized hy Bethot}x et al. (1982), who, 'con_lputing environmental studies because it receives discharges from large river systems
the annual fluxes in the Nizza - Calvi transect, indirectly and also sewage and industrial effluents from the city of Thessaloniki, which
deduced the flow along the Channel. This flow had a has more than 1,200,008 inhabitants. Although the general pattern of water

seasonal wvariability and in particular had a maximum in circulation in the area has been investigated recently (1, 2, 3), variability in
winter, while strongly reduced in summer the dynamical regime, require further analysis. In this contribution, residual
! ; currents from long-term current observations in Thermaikos Bay are presented

Dire.Ct measuFes in spring and in fall (Manzella' 1985) and the variability in direction and speed of the measured residual flow is
confirmed this trend. investigated.
In order to better focus the hydrological and dynamic
conditions of the Channel during summer a series of current, cu ’ 4SMETH!JDS . B. Cand D, Fig 1 and Table 1)
rrents were measured at tations , B, C and D, g1 an .
sea leze;" and CTD measurements were effected from July to Seif-recording current meters (Aanderaa RCM4) were used in all cases; these were
September 1985. L deployed using an L-shaped mooring array, with twe anchers and subsurface
A generally weak flow was recorded at three sampling levels buoyancy. Eulerian residual currents were obtained, using the Dosdson Xo filter.
(~-47m,~-99m,-178m) : over the thermocline the flow was Progressive vector diagrams (P.V.D.) were analysed, to examine the vector mean
Northwards (4.3 cm/s) and could be related to the sea level glw and ch:nse:. ui!h‘;im:, of the re?i:u:!. eurve;ts. ‘;hg yavi‘zs;:nz !;l:
3 3 Iy 3 3 3 irection o the residua currents Wi ime is desCribe mn o
variations, while fat 99m }t seemed to move from the ngurlén *steadiness® factor "B". The wvariability in the speed of residual flow is
Sea to the Tyrrhenian basin (-2.4 cm/s) and at 178m it assessed in terms of the standard errors of the resclved components (1).
presented a nul mean value.
The lack of «correlation in the vertical suggests a RESULTS AND DISCUSSION .
prevalence of a baroclinic dynamics. This is confirmed by At Station A, near-bed residual currents ranged throughout from 1 am s™ te

i in : 3 om s!(Table 1). Residual flow during all the measuyring periods was towards the
the behaviour of the baroclinic shear achieved by the northuest. The mid-depth residual current - -

hydrological data, which t;ightly ;orresponded to the mean was in the same direction but slightlyfema
values of each current time series; the barotropic higher in magnitude (4 om st). At Station X
component could be estimated of about 2 cm/s. B, the near-bed residual currents were
From the space distribution of hydreclogical properties a consistently  towards the southwest, at
frontal structure appeared South of the sill, which induced around 3 om s.. At mid-depth, at this

1 of the Socuthward current at 1@@m, thus creating a location, the residual flow =on some
a re\fer.sa 4 > g occcasions was towards the west/southwest;
condition of no flow between the surface layers of Ligurian on others, it was easterly/southeasterly. [
and Tyrrhenian Seas. On the contrary near the bottom, a Mid-depth currents, were, in all cases,

25

prevalent tendency of the maximum temperature level to line around 3 em 7% However, the magnitude of

u 1 N 5 s : i the residual flow in June was notably

p along a North-South direction indicates a quite regular higher (approximately & cm s%) than the |* ISTTTT .

flow of the Intermediate water from the Tyrrhenian to the other . periods. The residual current in

Ligurian sea, with a speed of about 2 cm/s, corresponding to June, was assessed on the basis of 7 days

a Northward flow of ~¢g.g2 Sv. Then also these data confirm of observations; hence, it might not bef )

the idea of a marked seasonal variability in the Corsica expected to represent long-term L ]

Channel flow meteorological conditions. At Stations C Fig. 1 Locations of self-recording
* and D the residual flow was towards the current meter Stations.

southwest in all cases. The magnitudes of Bathymetry in metres.

the residual currents varied from 2 om s’to 4 om s, Near-bed residual currents

in Thermaikos Bay represent intrusion of Aegean Sea water aleng the eastern

References coastline, with southerly flow in the west. This residual movement suggests,
that a weakly rotating counter-clockwise water circulation pattern is dominant.

Examination of progressive vector diagrams, based upon daily residuals

- thou .P. i . . . : .
Be X J.p., prieur L., Nyffeler F., 1982 The water (obtained by applying the Xo filter), show that, at some stations, there was

circulation in the North-Western Mediterranean Sea, its considerable variability with time and water depth, in the daily residual
relation with wind and atmospheric pressure, in: current speed and direction. In other cases, the residual flow was large and
Hydrodynamics of semi-enclosed seas, edited by J.C.J. consistently in one direction. At Station A, there are only small changes in
Nihoul, Elsevier, Amsterdam, 129-142. daily residual current directions. Residual flow is, in general, towards the

northwest. Daily residual currents with an onshore component (eastward), at
Station A, occur infrequently and for up to 3 days; these are also characterized

- Manzella G.M.R., 1985. ) E‘luxgs across the COIS'lca' Channel by relatively low speeds. An exception is the data obtained near the bottom at
and coastal c;rculatlon in the East Ligurian Sea. this location, during the period of August-September; they indicate daily
North-Western Mediterranean, Oceanol. Acta, 8, 1, 29-35. residual currents towards the southeast with speeds of the order of 6-11 cm s,

The outflows of the rivers (Fig., 1) are very low during this pericd of the year
{1). It might be expected, therefore, that the relatively high daily residuals

TaB(E 1. SUTAKY OF MEASURED RESIDUSL CURRENTS [N THERMAIKOS BAY ANO THETR UARIABILITY IN DIRECTION AND SPEED (USING GOODSON'S Xu FILTER).

Hooring Statien Perica Ressgual Curren
Stn FositTon Oepioyment | of ‘Useful® | Scalar Mean]  Usctor mesn | Stesciness) Tengtn of
Ref[Longitude] Catitude| ® |1 Periog Dste [BwpTTtuoe]Birection| Factor 8| 9ei> | Oi>| Recors
(&) 0 ) Jm | (1976 (976) ton Ty fom £1) (o) % tem s=1) tom =131 (daps)
Aj 022-48.10| 40-26.25] 30.5{ 17| 0%v0a-ver08| 03/04-0506 | .00 3.86 a1 ” 043 | 0.3 36
7 3/04-28/04 | 1.36 1.38 337 n ow | o 17
8] 622-44.43| 40-28.80] 27,5 [ 17| 09/04-06/06| 05/04-06/06 |  5.03 2.67 270 53 0.2a [ 0.6 s7
? 03/04-03/06]  3.34 313 2 73 025 | o3 s6
cf o22-47.35| 40-30.63] 22.0{ 7| 09/64-07/06] 03/04-62/06 |  5.33 L7 208 3 6.8d | 039 52
0| 022-46.10| 40-30,90] 13.3| S| 09/04-07/06] 03/04-05/06 |  3.41 2.43 133 1 s | 0.2 53
Al 022-47.90 | 40-20.25| 31.0| 7! 07/06-15/06] 02/06-1506 |  2.34 2.63 306 20 s.8r | 0.3 6
B} 022-44.43 ] 40-20.80) 27.5| 17| 08/06-15/06] 06/06-13/05 |  6.93 6.34 ) 2 0.7 | 1.75 7
7 06/06-15/06 | 3.29 2.7 w23 8 0.65 | 0.65 ’
¢| 022-47.55| «0-30.62] 30.0| 7| 07/06-15/06] 07/06-13006 |  6.92 a4z 205 & 249 | 1.7 6
al 022-40.00 | #0-28.25| 30.5| 7] 106-16/08 130622707 | 2.92 2.3 28 ) 0.27 | 0.3 33
8| 022-44.43| 40-20.80 27.5| 17| 13/06-16/08] 1306-30/07 |  5.00 2.68 el 50 632 | 0.2 “
7 18/06-14/08 | 3.30 3.08 233 €8 0.29 | 0.3 8
cf 022-47.55| 40-30.62] 36.0 7| 13/06-16/08] 18/06-09/07 [  6.29 42 28 67 1z | om0 23
| o2z-e8.00| 40-28.20| ;.01 7| 170810030 17/08-02720 | 4.36 2.77 02 63 6.4 | 0.0 s
8] 02z-44.70 | 40-20.73| 20.0 | 21| 17/08-1910] A708-13v03 | 473 2.46 52 o4y | 095 E
7 1ve-oziis | 3.9 3.19 22 54 0.5 | oo 3
c| 02z-47.35| a0~30.65} 29.0| 7| 17/08-18030{ 17/08-27709 |  5.83 2.1 169 21 165 { 113 K
8| 022-44.70 | 40-28.73| 28.0 [ 21| 18/10-05/11 | 18/10-05/31 4.63 2,94 L] 63 057 | 0.93 17

KEY: W in water depih, in metress z is the elevation above sea-bed, in metres; o
flow; 0 = 3% the standard error of - compenent of residval flow.

1 the BINGITG errer of NS component of Tesidusl
<ii>
towards the southeast are meteorologically induced. The steadiness factor ranges
overall from 70% to 90%; it reduces to 63% during the August-September period.
There are small changes in direction for the near-bed daily residual currents at
Station B. Daily residual currents are predominantly towards the souttwest. The
steadiness factor wvaries between 79-88%; it reduces to 54% during the August-
September period. Mid-depth daily residual currents, at this location, show
considerable changes in direction with the steadiness factor varying from 52% to
€3%. Daily residual currents at Station C are highly variable with a steadiness
factor ranging from 21% to 67%. There are only small changes in the direction of
the daily residual flow at Station D. The derived steadiness factor is 71%.

Standard errors of residual currents at Station C range from 30% to 78% of the
mean speed, i.e. with high wvariability. Standard errors for the residual
currents are small (<30% of the mean speed) at the other Stations.
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