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Typically, the flood hazard assessment is conducted for current states of topography. However, the spatial-temporal
variability of land subsidence should be considered in assessing the flood hazard for the land subsidence prone
area. This study numerically investigated the effects of pumping induced land subsidence on the freeboard and
inundation depth in the southwest coastal area, Taiwan. Firstly, the spatial distribution of accumulative land sub-
sidence between 2012 and 2021 was predicted by a process-based land subsidence model. The digital elevation
model (DEM) and channel geometry in 2021 were produced based on the predicted land subsidence field along
with the present topography data. The freeboard and inundation depth before and after ten years land subsidence
were simulated by the SOBEK Suite (1D channel flow couples 2D overland flow). The analysis of freeboard
showed that except the extremely low-lying area where the elevation is lower than the spring high tide level, the
change of freeboard after ten years land subsidence is mostly influenced by the spatial variation of land subsi-
dence field. Higher change rate of the land subsidence field along the channel direction induces more significant
change of freeboard. Besides, the freeboard at a cross section tends to decrease after ten years land subsidence if
the land subsidence decreases in the channel downstream direction, and vice versa. However, the decreased (or
increased) freeboard at a cross section is typically less than 0.3 times the magnitude of land subsidence at the same
cross section. The spatial variation of land subsidence field also significantly influences the change of inundation
depth outside the extremely low-lying area. The inundation depth at a computation grid tends to increase after ten
years land subsidence if the land subsidence at this grid is greater than that at its neighbour grids, and vice versa.
However, the increased (or decreased) inundation depth at a grid is significantly less than the magnitude of land
subsidence at the same grid. Unlike the changes of freeboard and inundation depth outside the extremely low-lying
area, the freeboard and inundation depth within the extremely low-lying area are always decreased and increased
respectively after ten years land subsidence. Furthermore, the decreased freeboard at a channel cross section or the
increased inundation depth at a grid are typically 0.8 to 1.0 times the magnitude of land subsidence at the same
cross section or grid. To mitigate the effect of pumping induced land subsidence on flood hazard, a groundwater
quantity management model was developed. The management model determines the optimal pumping patterns
which prevent the flood hazard to be increased due to long-term subsidence while satisfy the groundwater demand.
This study showed that for a coastal area with potential land subsidence problem, the spatial-temporal variability
of future land subsidence should be quantified and incorporated into the flood management.


