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The purpose of my speech today:

• What  is Lake? Common  concepts.
• Main limnological characteristics of 

Lake Ladoga.



Definition of the lake. 
Basins with different forms are filled  of water and which 
haven't reverse connection with the Ocean. This water 
body is characterized by special hydrochemical and 
hydrobiological regimes.



The main significances (“roles”) of 
lakes

• Accumulation of atmospheric precipitation;
• Accumulation, processing and recycling of 

organic and mineral mater;
• Regulation of water conditions;
• Important “role” in process of climate-

formation;
• Habitat for different species of animals and 

plants;

• Source of fresh water for the human.



Lake origin

• tectonic
• glacial
• tectonic and glacial 
• erosive and accumulative
• lagoon
• flood-lands
• meteorite
• volcanic

• …and other compound origins', more then 60 
types



Lake origin. An examples

• Lake Ladoga
• Lake Onega       tectonic and glacial

• Lake Saimaa – glacial
(Area – 1 700 km2 ,Hmax – 82 m)



Lake location

Some Lakes are located lower than sea 
level - in depressions

Others are located higher than sea level. 
Some of them - in mountains - 5500 m 
above sea level



How many lakes are in the world?

• It`s very difficult to calculate number of all 
Lakes in the world

• Exactness of calculation depends from map 
scale. There are not so many small-scale 
maps.

• Satellite investigations are very useful in 
this way



How many lakes are in the 
world?

• Russia – 1,4  milliard

• Finland – 55 thousand

• Sweden – 100 thousand



Small and big

• Lifetime duration is different for small 
and big lakes. 

• Small lakes become wetlands after a 
time. The name of this process is 
succession.  

• Big lakes become part of ocean or 
separate water body from time to time.



Small and big

• Lifetime duration for small lakes in Europe 
- 700 – 1500 year



The greatest fresh-water lake in the 
Europe

S – area – 17 891 km2

V – volume - 837 km3

Hmed depth - 46.8 m
Hmax depth - 230 m



Lake Ladoga Basin

• The northern part of the lake lays on the Baltic 
Shield, the South-on the Russian platform.

• Age of break in northern part of depression is 
about 2 billions. Origin age of south part of 
depression is 10 thousand years.

• The difference in the geological structure of the 
different parts of the basin is reflected in the 
structure of the lake basin.



•North Shore complex stony 
ridges and cliffs, it indented 
with deep bays, fjords and it 
has numerous of 
islands. There are more than 
500 islands in the northern 
part of the lake. The largest 
of them are Valaam
Islands. The bottom relief of 
the northern part repeats 
the relief contiguous land 
and consists of a deep 
depression alternating with 
smaller plots. Depth of more 
than 10 meters is prevailing 
here. To the west of 
Valaam is the deepest 
place of the lake - 230 
meters.



• South Beach is low-lying and wetlands, 
surrounded by aquatic plants. The bottom of the 
southern part of the lake is more flat, the depth 
gradually decreasing from 100 meters to the north 
up to 10 meters and less in the south. Slightly 
rugged western shore was overgrown with dense 
mixed forests and scrub. There are a lot of 
boulders and stones at the coast. The east coast is 
characterized by wide sandy beaches. Because of 
the heterogeneity of the origin of various parts of 
the lake were examined in 4 zones: coastal, 
intermediate, near deep and deep zones.



Bottom landscapes of Ladoga Lake. 

ValaamValaam ArchipelagoArchipelago

Coastal zone of Lake  Ladoga
around Valaam Archipelago is 

part of a Valaam Ridge



• Morphometric heterogeneity of the lake basin 
is one of the main factors determining the 
development and heterogeneity of hydro-
physical, chemical and hydrobiological in 
different parts of Lake Ladoga. The 
combination of these processes determines 
the patterns of distribution of dissolved 
organic matter. In the southern shallow part 
of the lake most common sand, while in the 
central and the northern clay and clay-sandy 
silts.





• Gravel-pebble sediments with sand at depths of 
12-20 meters are products rewashing glacial 
deposits. They were formed at a lower level of the 
lake it means they are relics. Distribution of 
sediment types determined by the topography and 
features of hydrodynamics. 



• Swimming Lake Ladoga includes three 
major secondary lake-river basin:

• Saimaa-Vuoksinsky, 
• Onega-Svirsky
• Ilmen- Volkhovsky.
• Catchment area of the three main 

tributaries of the lake river Svir, Vuoksa
and Volkhov constitute over 80% of the 
entire lake basin and runoff over 80% of 
the total river inflow into the lake. A 
catchment area of the second tributaries 
exceeding 2,000 square kilometers and 
includes five rivers:



Catchment area involves the essential of north-western 
region of Russia and part of Finland. 

ValaamValaam ArchipelagoArchipelago

It is located on 
258 600 km2



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas
The territory of Ladoga basin belongs to moderate-continental 
climate ,with relatively warm and humid summers and cold and 
cloudy winters.

Composition of the climate features are based on:
• Atlantic marine air body
• Continental air body of moderate latitude
• Arctic air body
• The Lake air body
The average annual air temperature of Lake Ladoga +3,5 оС
Surrounding land areas +2,6 - 3,8 оС



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas

• The average frost-free period  is 103 – 180 days

• The strongest frost - 54 оС observed on the east coast

• The most warm month is July 16 -17 оС



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas 

•Precipitation - 600 mm per year
•About 200 rains per year
•The most volume of precipitation is observed in July and 
August , in average not higher than 380 mm
•Spring and June are the most dry periods on Ladoga
surrounding land areas
•In the middle part, including Valaam archipelago there are 
325 mm of precipitation in warm period 
•In southern and south-eastern coast there are 400 mm



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas

Ice conditions 

In the average only 80% 
of water is covered with ice 
to 15-th of February. The 
thickness of  ice is less 
than 50 centimeters to 
March - April. Once in a 
five years the central part 
are not covered with ice. 



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas
wind regime 
The southern wind directions are dominated most of the 
year;
South-west wind - "shelonnik" (under the name of
river Sheloni falling into Ilmen Lake)

Northern and north-east wind “polunichnik" and 
"mezhennik"  are quite frequent in summer
The average speed is 6-9 m / sec
However, there are strong winds over 15 m / sec (60 days 
per year)



Climatic characteristics of 
Lake Ladoga and surrounding land 

areas
wind regime 
Winds 10-15 m/sec – wave height – 3 - 4 m 2 - 3 days, 
rarely 6 days;
20-24 m/sec – wave height more than 4,5 м - 5-6 hours
Near Valaam Island have been observed winds more than 
28 and 34 m/sec
wind speed and direction are not very stable 
For 20 - 40 minutes wind can dramatically change the 
direction
In the time of storm till 1 or 2 hours.



Climate of Valaam archipelago

• Lake Ladoga has a significant influence on the climatic 
features of the Valaam archipelago, which is located in 
the deep zone. This is reflected in the leveling of daily and 
seasonal variation of air temperature. It can be  
compared with surrounding land areas. It increase the 
frost-free period and makes fogs more frequent so the 
climate of the archipelago close to the moderate-
continental, with cool summers and relatively warm 
winter. 

The average annual data:
• average annual temperature is +3.6 °С, 
• The most cold month is February -8,6 °С, 
• The most warm month is July +16.7 °C.
• The average relative humidity is 81-83% - the highest in 

Karelia.
• The number of days with strong wind (speed higher than 15 

miters per second) in some years reaches 40-50.



Average values of Lake Ladoga water level 
(cm above sea level), June - August
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During the period of  our investigations the great inter-annual variability of water level 
was observed. The lowest  level was registered in 2003. Similar levels were marked in 1940 

and 1973. The highest level (similar to those in 1953 and 1982) was recorded in 2010.



Water level

Lake Ladoga has 4 cycle of level fluctuations last 150 years 
(duration of period 25-33 years)

Periodicity - Shitnikov`s cycles

Seasonal changes:

Raising in April- May (maximum inflow)
Falling in January (minimum inflow)



Сoastal zone around Valaam Archipelago may 
be considered as an ideal area for monitoring 
anthropogenic effects such as eutrophication and 
pollution. 

Because of its certain morphology and a hydrological mode, 
northern deep-water zone of Ladoga lake is less mentioned           
by the polluted waters of the rivers. It contains the main stocks 
of pure water. The control of hydrobiological, hydrochemical
and other parameters is especially important, as loss of water 
quality in this area will inevitably cause degradation of  Lake 
Ladoga ecosystem.



• It consists of a variety of open water areas, gulfs, bays, 
straits between islands, etc. 

• The width of the shallow water zone (up to 5 m) varies 
greatly in the different parts of the archipelago. Near 
the Southern and Western shores vertical rocks 
sharply fall  to the depths of 15-30 m while the shallow 
waters along the Northern and Eastern shores may 
extend to few kilometres.

The Valaam Archipelago coastal zone



Accumulative summer air temperature 
over the period of investigation
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There are the significant inter-annual differences between 
temperature conditions in different years of investigations. 

The highest meaning of accumulative temperature  was recorded in 2001



The Valaam Archipelago coastal zone 
Secchi depth values (SD) for investigated years, 

n = 130
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Average values were changed not considerably from year to year. 
However the significant data scattering was observed in each year.

A. Stepanova, E. Voyakina,  A. Babin, 2010



The Valaam Archipelago coastal zone.
Extreme values of chemical parameters,

2000 – 2008 (17 stations)
surface bottom

O2, mg/dm3 8,2 -13,6 2,9-14,7

O2, % 96-125 46-107

CO2,mg/dm3 0 -15,0 2,6-38,7

COD Mn, mgO/dm3 6,2 - 24,4 6,0 - 22,9

conductivity, μS 81,6-100,9 78,7-104,7

pH 7,1-9,3 6,7-8,5

Colour, Pt-Co o 18-30 19-28

PO4 , mg/dm3 0,001 - 0,011 0,001 - 0,012

Ptot, mg/dm3 0,003 - 0,033 0,005 - 0,035

NH4, mg/dm3 0,187 - 0,735 0,209 - 0,565

NO3, mg/dm3 0,010 - 0,022 0,009 - 0,021

The wide range of parameters values was discovered. 
A. Stepanova, E. Voyakina,  A. Babin, 2010


