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Assimilation of thermal observations into numerical models of lava flow
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In this study, measured temperature and inferred heat flux at the upper surface of a steady state lava flow are assim-
ilated into the lava’s interior to determine its temperature and flow velocity. The basic principle of this assimilation
is to consider unknown temperature at the lava bottom as a control variable and to optimize this temperature in
order to minimize the misfit between the observed and modelled thermal characteristics of the lava flow at its upper
surface. The lava rheology depends on temperature and the volume fraction of crystals. The optimization problem
is based on the iterative solutions of direct and adjoint problems using known temperature and heat flux at the
upper surface. Synthetic data (“observations”) for the optimization model are generated by a model of the lava
flow with a realistic radiative and convective heat transfer at the interface of lava with the atmosphere. Various flow
conditions at the upper surface are used, and the planar and topographic surfaces on which the modelled lava flows
are introduced. The lava temperature, the velocity, and the viscosity are determined from the optimization model
after about a few dozens of iterations. Numerical results show the efficiency of the chosen optimization method.



