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Total sediment  yield o f the Lena River,  Eastern Siber ia  

 

Lena River is one of the largest  on the globe. Its length is 4400 

km (world 10
th

),  basin area is 2490000 km
2  

(world 8
t h

),  mean discharge 

is 17000 m
3
/s (wor ld 8-9

th
),  maximum discharge is 178000

 
m

3
/s (wor ld 

2
n d

).  The area of alluvial de lta o f the Lena River in the Laptev Sea is 

about  20000 km2 (wor ld 5-9
th

),  despite a very young age (about  4000  - 

6000 years) of this sedimentary body. That  shows a very high rate of 

sediment  yield from the r iver mouth dur ing the second part  of the 

Holocene.  

Suspended sediment  yie ld is measured by Russian Hydrometr ical 

Survey beginning 1967 at  Kusur stat ion (basin area is 2430000 km2, or 

97.6% of the who le).  With the help o f sediment  concentrat ion  / 

discharge relat ionship the sequence o f mean annual suspended 

sediment  yield was calculated for the whole per iod of hydrometr ical 

observat ion in Kusur from 1935. The calculated mean annual yie ld is 

19 10
6
 t , with the maximum 43 10

6
 t  in 1961 and minimum 5 10

6
 t  in 

1952. For such r iver the suspended sediment  yie ld to  the ocean is very 

low, and can not  explain the format ion of a large r iver delta.  

Bed load t ransport  is very intensive at  the Lena River.  Bottom 

alluvial sediments at  the lower reaches consist  mainly o f fine sand. It  

is t ransported in form o f hierarchical syst em o f alluvial features: 

r ipples,  dunes,  bars and islands.  Special measurements o f r ipp le 

dynamics on the Lena River near Yakutsk (1700 km from the r iver 

mouth) showed bed load specific discharge 20 -25 t /m per day. Or igina l 

method to calculate sediment  t ransport  was worked out .  Morpho logy 

and dynamics o f the who le system o f alluvia l forms in t he r iver is used 

for bed load calcu lat ions with this method. Calculated mean annual 

bottom sed iment  yield is  about  20 10
6
 t .  

Total sediment  yield at  the lower reaches of the Lena River is 

about  40 10
6
 t  per annum, and 50% of this  quant it y is bed load. 

Relat ively high t ransport  of sandy sediment  explains complicated 

alluvial relief o f the Lena River channel and high rate of the r iver delta 

format ion.  
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