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Inundation modeling
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where (𝑥, 𝑦) and t are the Cartesian coordinates and time;
𝑢(𝑥, 𝑦, 𝑡), 𝑣 𝑥, 𝑦, 𝑡 depth-averaged fluid velocity components
ℎ 𝑥, 𝑦, 𝑡 - the flow depth; 
𝑏′ = 𝑏 + 𝜌𝑖𝐻/𝜌, where 𝑏 denotes the bed level;
𝜌 and 𝜌𝑖 represent water and ice density, 
𝐻 - ice thickness; 

vectors (𝜏1
𝑏, 𝜏2

𝑏) and (𝜏1
𝑖 , 𝜏2

𝑖 ) - the bed and ice surface shear stresses,
𝑔 - is the gravitational acceleration.

STREAM_2D and STREAM_2D CUDA two-dimensional model 
with ice-module (Aleksyuk, Belikov et. al., IWP RAS)
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Flood of 2013, Amur and Zeya rivers confluence  
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Natural floodplains inundation (reconstruction)



Inundation with dams constructed before 2013



Inundation with dams constructed in 2013-2018



Inundation with dams constructed in 2013-2018



Inundations characteristics

50

100

150

200

250

300

350

5000 10000 15000 20000

F,
 k

m
2

Q, м3/с

1

2

1

1.5

2

2.5

5000 10000 15000 20000

H
, м

Q, м3/c

1

2

Inundation area Water depths

127.6

127.8

128

128.2

128.4

128.6

988990992994996998
H

,m
 B

S

km along river Amur 

1

2

water levels

natural

modern Blagoveshchensk


