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Length — 720 km,

width —
30-50 km,

depth -
1.3-1.64km

Age - 20 - 60
million year

20% of fresh
water
(50% of drinking
water)
of whole world

The water body
of the lake is
fully oxygenated

Lake Baikal is a home
for hundreds endemic
species as well for the
first
underwater
Neutrino Telescope

Why Baikal water
is so clean?
Why conditions for
life are so good?




The first research people of
Lake Baikal

B.Dybovsky V.Godlevsky G.Vereshagin
(1835 - 1930) (1831-1900) (1889-1944)




Productivity of the Aulacoseira baicalensis

A. baicalensis numbers,

in different years
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Schematic view on the deep underwater complex of
Baikal Neutrino Telescope




NT200 running since 1998
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Environmental Studies
in the framework of
Baikal Neutrino Project



Light field in South Basin of Lake Baikal
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Luminescence in ocean and Baikal water (1982 year)
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At large depth a luminescence of Baikal water have the same
amount as a contribution of K* decays in a light field in sea water




Water luminescence as a tool to study
dynamical phenomena in Baikal water

The luminescence is a result of oxidization of
organic material (chemiluminescence).

The luminescence matter is produced by biology
at shallow depth and then transported to deep
layers by water currents, turbulence and due to
sedimentation, at the same time matter loses its
ability to luminescence .

The luminescence is a natural indicator of
the development of the hydrobiological and
hydrophysical phenomena in Lake Baikal.

Photosensors of the Baikal Neutrino
Telescope are suited to record these light
fields
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The luminescence is a natural indicator of
hydrobiological and hydrophysical activities in Lake Baikal.



Counting rate of the 3 optical
modules of NT-200 situated

on the same vertical string
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Interdisciplinary environmental studies In
framework Baikal Neutrino Project

Hydro-physical processes of water circulation in lake
Baikal (vertical and horizontal water exchange)

Biorhythm and biological productivity (time dependence
and space distributions of species composition and
concentration of dissolved and suspended organic
materials)

Global climate changes and it influence on lake Baikal
ecosystem (trends of physical and biological parameters
of Baikal water)

Geophysical phenomena (study of different dynamic
phenomena, search for Foreshocks of Earthquake)



The Instruments and methods

Ice as stable platform for deployment

3 - dimensional monitoring of the water
luminescence

3 - dimensional temperature monitoring
Long-term optical monitoring

Long-term long base monitoring of Earth
electromagnetic field.

3 — dimensional acoustic tomography
Sedimentology study
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Hydro-physical processes and
temperature regime
of water body studies.



Specific temperature depth dependence in Lake Baikal
as primary cause for high vertical water transfer activity.
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Instrumental moorings for environmental
studies (in co-operation with EAWAG
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Three-dimensional long-term
temperature monitoring

Molodejnaya
mooring




The temperature in the near-surface zone
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Inertial waves excitation in spring
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Inertial gravity waves excitation in autumn
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Observed temperatures 2 m and 50 m above
the bottom from March 2000 to March 2007.

~50 m above ground
~2 m above ground
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The horizontal dashed line indicates the background temperature of 3.38
°C. The vertical bars show the change in the heat content (given as the
product of temperature and volume) between 1300 and 1400 m depth from

October to March
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* Long-term optical monitoring



Optical water properties - long term investigations
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Absorption
spectra

a(A)
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Absorption coefficient 488nm at 1000m depth
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Scattering spectra
b(A)




a)

N =N, exp( -aR )/ R’ N_ =N [exp( —aR ) - exp( —cR )] / R’
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b =




Scattering coefficient profiles at shallow depths
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Scattering
phase function

X(rA)




Our method of y(y) measurement using
isotropic point-like source
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* Long-term long base monitoring of Earth
electromagnetic field.
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Surface — bottom electric potential difference
22 — 30 August 2008 year.

U, bottom —
surface, mV
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Surface — bottom electric potential difference

24 August 2008 year

U, bottom —
surface, mV
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Surface — bottom electric potential difference

25 August 2008 year.
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» Sedimentology study



Sediment trap after one year collection
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TOL in sediment cores
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Summary

Lake Baikal is a unique reservoir of natural fresh
water and is home for hundreds of endemic species

Lake Baikal is a natural laboratory to study different
phenomena like: paleoenvironmental records,
modern climate variations, speciation (evolutionary
development of biological species)

In the framework of the Baikal neutrino experiment a
lot unique instruments, methods and technologies
were designed which are suitable for
interdisciplinary study of the Lake.

We are open to new collaborators in different fields.

With the km3-telescope Baikal is a good place for a
multi-disciplinary environmental laboratory



Thank you!
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Zonal (along-shore, positive eastwards) and meridional (vertical to
shore, positive northwards) components of wind speed near Listvyanka
and of currents at 16 m depth at the “Shore” mooring, as well as
temperatures observed at different depths at the three moorings.

T T T
20.12.2006 27.12.2006 03.01.2007 10.01.2007
Date

 The shaded areas mark the downwelling events when
the “Shore” temperature dropped more than 0.2 ° C
below the NTW temperature at 250 m depth.



