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Preamble.

The basic tool for monitoring and research of
the shelf-slope zone of the ocean are an
anchored automatic stations with near-real
time data transmittion placed at selected
testing areas.

Such testing area was developed in NE Black
Sea near Gelendzhik where the Southern
Branch of SIO RAS is located.



Brief description of autonomous
moored and bottom stations placed
at the testing area

1. “Aqualog” (SIO RAS) - a new ocean
autonomous profiler for
multiparametric surveys at fixed

geographical locations.



5,
N N
"

Real time data and command transmission A

£
T,__._—- Radio/satellite/phone buoy J FSN

}‘\Cabb A

i ¥~ Wire

Proflling range 5-1000 m

Acoustic release

Anchor

_.‘ ‘/’



Moored profiler Aqualog, 2009
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An example of along-term continuous profiling of
the upper 200-m layer (31/10/2011 - 17/04/2012 )
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An example of along-term continuous profiling of
the upper 200-m layer (31/10/2011 - 17/04/2012 )
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An example of along-term continuous profiling of
the upper 200-m layer (31/10/2011 - 17/04/2012 )
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Scheme of formation of 5-10 dally
fluctuations
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2. Bottom mounted ADCP 3. Moored thermistor chain
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Real time data transmission from bottom ADCP and
moored thermistor chain: connection scheme
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ADCP online data - 1

WaveMon software by RD Instruments

Wave h e i g ht ='-¥elocity Profile - TR )9 [ =] B3| | < velocity Direction - 8 [m[ 51| | - . - wave Height Spectra - TRDI =13 x=]
_Eaitl E—North . Up Ermor —DW 0.90[m] ——frezsure =——=urface Welocity
p L Il
Spectra T Il =
0.0 T wil
T e G s = M
. . . f 2150 R
Velocity direction i S A
T [ \.ﬁhf‘ "
' T _— s e SO
On a partlcu Iar : 995 D.DDQDD 005 010 015 020 025 030 035 040 045 050 055 060
de th E. Mag [m{s] Direction Up [m{s] Frequency [Hz]
O 0.228 61.2 -0.013 Tl .
p Bin Depth [m] 090 Bin 33 -'.~Directional Spectrum ec,[m,mz,cw.e] =8|
14.32 | Earth East North Up Error —Feak Direction —
H T [mfs] 0.20 011 -0.01 -0.02 . :
Ve | OCIty p rOfI IeS > } ADCP Depth [m] 21 50 1043 30,89 51.35 7181 92.27
19.90 ! Bottom Temp ['C] 12.45 :
(eaSt-north-up) 8 EaEmelh %Elocily [0:331 V(s lal) BB D[220 Taffel] 27

Significant Height ;Iglil
Time series ‘3
(significant wave height,| % 7% . TP TE
time period, ST S e ]

peak d | re Ctl (9] n) t55222 07:22:22 0852:22 102222 11:52:22

Peak Direction

— 360,00
= 27000
- : | BT
Directiona
05:52:22 07 22:22 085222 10:22:22 11:52:22

Spectrum Burst Start Time




ADCP online data - 2

WinRiver software by RD Instruments

RS =
. Velocity Direction [] (Ref: None) m
H0r|zontal n_?mﬂom épﬂ BOHO;Q_E Lost Ens. 0 Bad Ens. 38
. %Bad Bins  100%  Delta Tirme  603.:
velocity | 213 12:04:33.50
. . = Pitch Rall Heading  Tem
direction s * 2 ar @
a
| 2]

!_.'Ensemhle Header Tabular

Ensemble Number IFUEE i
H . t I Velocity M tude[mis] (Ref: None) Frequency 600 [kHz]
eloci agnitude[m/s] {Ref: None
Orlzon a ———Bottom Top Q Bottemn Q BeamAngle 20 [O]
. T o e G _I:I.SIII Pattern Convex
velocity — Systemn Ears
. WT hMode 1
magnitude E! B Mode
£ Bin Size 0.50 [m]
& -7.00 .
2 Murnber of Bins 53
Sy Blank 088 [m]
1.00 l P velocity Tabular ]
1 10 20 20 35 -
Ensemble Number Depth | velocity Imfs] (Ref. Mone) |-
0
Average jmi | East Noth Up Eror
Average Backscatter [dB] 2761 Bad  Bad  Ead  Bad i
b k tt ———Bottomn Top Q Bottom O =27 41| DO1F 0067 0011 0005 a7
aC Sca er £ & 5 8 _gs 2661 0018 0071 0008 0013 35
1900 21| D0ZF 0049 0042 0040 a2
_1500' 2661 0018 003 0004 0010 87
= || -2541| Dom 044z 0004 o000 23
=100 | 2451| DOET 0451 0001 0000 89
'*g_ — 2444| DAZE 0435 0002 0020 24
Eh 22E1| D084 0421 0001 0043 75
Tables — 00 || zza1| ozaT o0 0017 0047 6z
100 | | 1 | || -z281| oa71 o0zs0 0038 0057 53
v - - - - -i2.11 04585 0242 -00BS -Iu.oas 53r-
Ensemble Number 4 1,
< »
< >

6 hours



Thermistor chain online data
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The scheme of the SIO RAS testing area
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Small (27-ton) R/V “Ashamba”




Spatial velocity field survey by towed
ADCP In a streamlined body




Submesoscale eddies at the Black Sea shelf

Right picture: microwave radar image of the sea surface with well
pronounced cyclonic (C) submesoscale eddy.

Left picture: submesoscale anticyclonic (A) eddy in the upper mixed
layer identified from the velocity field obtained by towed ADCP survey.




Separation of Rim current from the cape ldocopas as a
generation mechanism of submesoscale anticyclons

(MERIS-Envisat, 07-08.10.11)
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Formation of submesoscale cyclones due to
shear instability of the alongshore current
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Circulation scheme in the NE Black Sea imposed at the
Modis-Terra satellite image of 25/09/2012. “A” and “C” —
mesoscale anticyclones and cyclone, correspondingly

)

-

.

LY ke
’;‘ e ' ~ 2 | Submesoscale
| “5%% shelf cyclones

&




44.6

A study of the
velocity field In

44.56

. . Z
identified at the ™
. . ©
satellite image g us
>
submesoscale % .
T 4

cyclone by

44 .48

means of towed
ADCP 44 .46

44.44

37.9 37.95 38 38.05 38.°
Longitude, deg. E



Towed ADCP acoustic backscatter signal at the sections across
the submesoscale cyclone: signs of upwelling in the eddy core

Sections through the eddy core

Typical vertical profile
of in situ measured
cholorophyll_a
concentration in the NE
Black Sea
(01/10/2012)
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Some plans

1. Further development of measurement technology

and real time data transmission. Spreading of the

testing area to the deeper part of the sea.

2. Collaboration with other Black Sea countries In

order to develop a set of similar testing areas at

t

ne coastal zone around the whole sea.

3.1

'he usage of the obtained data for the verification

of numerical modeling results
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Thank youl!




