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[ have fallowed with interest Dr. Sergei F, Rudnev’s excellent researches on the currents and
sternal waves in Lake Onega. That work, on one of the Karelian Great Lakes, is relevant 1o the
hydradynamics of the North American Great Lakes in particular and to the “eceanography” of
inland seas in general

Therefore, 1 welcame and support Dr. Rudney's plans to pursue his distinguishes career in
oceanopraphy ov maying mﬁnne.erinﬁ.
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Clifford H. Mortimer

Distinguished Professor Emeritus

Fellow Roval Society of London

Former President American Society of
Liminology and Oceanography
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Signed before me on this l5th day of Octaber, 1998 at Milwaukee, Wisconsin.

Ei——:?i hlr.;m)@?v-\\hﬁhﬂ&m &}c@%{ |L.&5 199K

My commlzssion expires March 1Y, 2002,

414 220
Ve B T A1 e Nlileeanleea SAISTI00 FAM 414 229



University EEFll‘ll‘ﬂBnthﬂf Uniiversity af Southampion
| Lceanogra Somidtamplivo: Doy Centre
ﬂf sﬂl.lﬂ‘lamptﬂﬂ e | I'I'|'.||']:'|'I'1'|:EI.| i'.r.'lnrl:l-:l'pl hre
E.:-I.I'I:"l’.:lflllr Wit
Southmmipoon
S04 AZH
Uneited Kingdion

Telepiapene [ +440 DIGS 504785
Liax (440 U1 7113 559759

To whom it may concern

Dir Sergei Fjodorovich Rudney

For some 10 years 1 have been in occasional scientific correspondence by letter with Dr

Rudney about our mutual interests in physical process in lakes, particularly about internal
waves and Langmuir ¢irculation,

Whilst I have never met him and cannot comment on his personality or character, Dr Rudney
15 evidently a clever scientist with interesting ideas who has made some careful measurements
in lakes. He would contribute significantly to a scientific organisation in which his area of
experlise was relevant.

Dr 8.A. Thorpe FRS

Professor of Oceanography
| October 1998

ﬁ, Southampton
u Oceanography
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Abstract. Lake Onega islocated in the southern part of
Karelin, in the north-west of Russia. We report data
taken by various limaigraphs and current meters snd
isolate. by spectral analysis, the most conspicuous
barotropic periods of these signals. The analysiz that
follows 15 hased on the linearized shallow-water squs-
tions, thai are solved for the free oscillations and thus
identily the eigenperiods and corresponding mode
strwctures for this lake, Computational resulis are pres-
ented for a finite difference representation for these
surfage-seiche equations: applied to the entite Lake
Onega including ity bays. The grid consists of quadratic
glements of 1000 m side length corresponding 1o 9344
active cells, The emerging matrix cigenvalue prablem
exceeds the storage and compuational capacity of sean-
dard PCs or workstations and eequires wse of {he
approximate Luncgos procedure Lo isolate the first ten
eigenpenodsand corresponding mode structures of the
barotropic seiches, lying between 121 and 2.2 1, Com-
parison of computationgl results and inferences from
the water level and current-meter records, disclose sat-
islactory agreement belween theory and observation.

I Twiroduction

In thiz paper we deseribe and mierpret some fegiures of
the bamotropic motion recorded by imnigraphs and eur-
rent meters: moored or fixed: al varous posibons and
depthsiin Lake Onepga. The measurements were done by
Russian limnologists n the mid to late sixties and early
seventies and are reporied by Mabnimo and ‘Solntseva
(159721 Spectral analyses of tme senes of water level and
velogily records disclose conspicuwous signals at periods of
13k and smaller. Thege periods ean be intérpreted
térms of the gigenpeniods ol the barotropic, linearized
shallow-water equations, applied ta the complex basin
system of Lake Onegal However Lhis interpretation iz nof

Carrespantence e F. Zambomi

so straightforward, Arst because the relatively couplex
peometry of the lake requires the use of a finite differonce
representalion of the shallow.water equations with high
resolution. This implies that a very large matrix-gigen-
vitlue problem must be solved. which, on stundard POy ar
workstutions, is only possible with a sophisticated reduc-
tion of the matrix-sigenvalue problem to o forin that
allows accurate ientification of but the few lowest order
eigenfrequencies and corresponding modes, In the present
situation the ten lowest elgenfrequencies are reliably coms
puted. A second reason for the difficulty in interproting the
observations i that the complex liwke peometry givies rise
to correspondingly complex mode structures of the perti-
nent seiches. They need w0 be rither well known in order
for the recorded data to be adequately interpreted. As
# conssquence, thumb rules such as Merian's Tormulia will
not fead very far in this interpretation.

Afler Lake Ladoga, Lake Onega is the second largest
European lake, situated i Eareha, in the northewest ol
Russia, COwing to its complicated geomorphometry and
a [rnged northern shoreling the lake differs [rom the other
great Takes of the world (Molchanoy, 1946), There are fve
finger-like main bays extending north-westwards from the
central part of the lake, end each possssses a number of
small connected bays (see Fig, 1). The lake length, together
with the length of the individual bays vanes from 130 to
230 km, The average depth is 30 m, the maximum depth is
120'm, the surfuce area 96926 km® und the volume
1952km” (Kaufmann, 19900 After Stabrovskiv (1557
who performed the first limnological study, the latest and
most detailed investigation on surface seiches of Lake
Onega was carried out and described by Malinina and
Solntseva (1972} Figure | displays the lake shoreline
together with the 20. 40 and 60 m jsobaths. The vartous
numbers and letters in the fgure indicate shore positions
and offshore localions where instruments were deployed.
Some of these positions carry local names which are also
indicated in the igore, We will uss the names and symbaol
idemtifications interchanginaly.

A summary of results from the observations reporied
by Malinind and Solntseva (1972), are shown i Table I



