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STUDY ON THE DATA ASSIMILATION OF THE WATER SURFACE PROFILES
USING 2D SHALLOW WATER FLOW MODEL AND ADJOINT METHOD
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It is important to monitor and estimate the change in the water surface profiles along banks over time
precisely, to reduce the flood damage. In this paper, we present the assimilation method the water surface
profiles by using the adjoint method into the two dimensional shallow water flow model, and applied the
method to two floods in 2011 and 2015 in a reach of Tone River between 133km and 152km.

The shape and elevation of the river and vegetation are measured from a helicopter with Airborne
LiDAR Bathymetry (ALB) to make a numerical river model. The rate of flow, roughness coefficients,
and permeability coefficients of trees are estimated automatically in the adjoint model. In about 10 times
of iterations, the validity of data assimilation of water surface profiles is shown in the computation results.

Key Words : adjoint method, data assimilation, Tone River, water surface profile,
Airborne LiDAR Bathymetry
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