Speeding up reactive transport simulations: statistical surrogates
and caching of simulation results in lookup tables
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Chemistry is the computational bottleneck in coupled reactive transport simulations: use
pre-trained surrogates instead. Real chemistry called only if their inaccuracy is too large
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» Multiple multivariate regression (one regressor per output)
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l » Model hierarchy: mass balance as accuracy control
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Using xgboost as regressor, speedup is achieved already for 50-elements grid
and it increases for larger grids. Trade-off: accuracy vs speedup
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Caching chemistry in Distributed Hash Tables (DHT) for further reuse during simulations
produces large speedup in common scenarios: making good use of available RAM
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