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Identify current status of river 
management facilities, such as 
flood control facilities, their 

annexed dikes, etc. 

Identify water levels at various 
spots along the river channel that 
accommodate discharge without 

flooding  

Identify water levels in the river 
channel through the water-level 

calculation method used in 
cases of channel improvement

Identify flood discharge on 
the basis of target rainfall

Identify discharge at the start 
of flooding 

Identify possible flooding spots 

Define the target flood plain 

Identify topographical features of  
the target flood plain 

Define premises for  
Flood Simulation Analysis  

on levee-break and spill overtopping   

Flood Simulation Analysis 

Define flood-prone area 

Designate inundation depth 

Draw up Flood-prone Area Map 

Identify current status of Identify existing cross-sectional 
areas of the river channel 

Identify possible hydrograph 
on various spots along the river 

channel 

levees
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FLOOD SIMULATION MODEL 

1D or 2D model based on the equation of continuity and the equation of motion

Data on Levee-break 

Meshed data of Floodplain 
(mesh size about 250m for calculation) 
-Ground level 
-Ground roughness (according to landuse) 

Other data of Floodplain
-Drainage channels 
-Dikes 
-Pumps etc. 

Hydrological data 

Hydrograph of the target flood 

Flood Simulation 

Time variation of inundation depth, velocity, etc.
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- Floodplain 

[Equation of Continuity] 
∂t ∂x
∂h

∂x
∂H

∂x
∂H

∂t ∂x
∂M

∂t
∂N

∂

∂ ∂

∂y

∂x ∂y

∂

∂M
∂y
∂N+ + =0 

[Equations of Motion] + (uM)+ (vM)=-gh -  

+ (uN)+ (vN)=-gh -  

u2+v2gn2u

u2+v2gn2v

h1/3

h1/3

where, 
u, v : velocity in the x and y directions 
M, N : flow flux per unit width in the x and y directions(M=uh, N=vh) 
h : water depth 
H : water level 
n : equivalent roughness coefficient (considering drag force by buildings) 
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∂A
∂t

∂Q
∂t ∂x

∂Q
∂x

- River channel 

[Equation of Continuity] + =q

[Equations of Motion] 1 + 1 ( )+
QQ

=0 

where, 
Q : discharge H : water level 
A : cross sectional area q : lateral flow 
R : hydraulics radius 

gA gA A
Q2 n2

A2R4/3
∂




