Evgueni A. Kulikov?, Oleg Nikitin® , Alexander Toompuu?

- rfg*};_ ,;,’{#M;,: 1 Shirshov Institute of Oceanology, Russian Academy of Sciences
y  Nakhimovskiy 36, Moscow, 117997, Russia

kulikove@cnt.ru

+7-495-124-8713

2State Oceanographic Institute, Kropotkinsky
per., 6, Moscow, Russia
Email: opnikitin@mail.ru

3 Marine Systems Institute, Tallinn University of Technology,
Akadeemia tee 21, Tallinn, 12618, Estonia




. Avalilable data (sea level, NCEP/NCAR reanalysis)

. Sea level spectrum: discreet and continuum

. Spatial cross-spectral analysis of sea level: Coherent
structures in the Baltic Sea and the Gulf of Finland

. Helmholtz seiche in Nevskaya Guba

. Cross-spectral analysis of atmosphere - sea level
Interaction
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Spectrum (cm?/cpd)
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®, = 8 , where L is channel length.
0 A Lc c

If there is no channel length we can introduce
an "effective channel length"

L,~B

then

&

S ~15kmx30km=4.5-10° m’

H =3 m is a mean depth in the mouth
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Spectrum (mb®/cpd)

10*

10

10"

10°

10

10°

10"

Period (days)

10’ 10° 10' 10* 10"

IIIIIII 1 1 hIIIII 1 1 |IPIIII 11 !IIIIII LI

Pressure

| Illlll;&' I IIlIIl‘!Ia4 Ll IIIIII& L R

v r—rrr——y—

Spectrum (m’s*/cpd)

10*

10"

10

0

in®

10"

Period (days)

10" 10° 10 10° 10"

IIlIIIIi L IjIIIIlI I !]illlll i ||IIII|I i II

Wind
Seasonal E

Breeze E

4

||||||'|'|'| T

T |:||l|i‘| T ||:||I'I| T ||||||I'| UBRLBLLALLL




Coherence

0.8

0.6

0.4

10?

10’

10°

Modified pressure




requency response function
(Saint Petersburg)
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Baltic Sea occurs in the system
“Western Baltic proper — Gulf of
Finland” with period of around 27
hours.

Stochastic wave field in the Gulf of
Finland reveals high coherent
structure that is typical for standing
waves (of random phases) and
statistically independent from other
parts of the sea.

St.Petersburg Flood Protection
Barrier separates Nevskaya Guba
from the Gulf of Finland. This area
occurred to be a Helmholtz
resonator with typical period of 8.5
hours.



random amplitudes and phases.

The complicated bathymetry and the form of the Quantum particles in potential boxes
coast (gulfs, bays and harbours) create =

favourable conditions for formation of numerous
eigen modes.

Each mode is linked with a specific area of the
basin. Gulfs or bays turned out to be a kind of
traps for surface waves. Inside such areas the
trapped wave field is highly coherent.

If these “trapping areas” are isolated from each
other the coherence between the wave fields is
low.




Mathematically speaking, a local gulf mode is a superposition of severa
eigen modes with close frequencies. (Bror Jonsson, Kristofer D66s, Jonas
Nycander, Peter Lundberg, JGR, 2007)




