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Abstract

This research aimed to predict the migration of saltwater into an unsaturated zone above
an aquifer at a coastal area and mangrove forest under the change of climatic conditions.
During climate change, the balance of hydrological cycle is seriously disturbed. The
average daily rainfall intensity may be oscillated from 0 to 88 mmH,O, resulting in the
change of the mean sea level from 0 to 0.2 m. Catastrophic circumstances, which can
occur within the year 2100, are drought occurring in relation to stagnant sea level,
drought occurring in relation to sea level rise, and flood occurring in relation to stagnant
sea level. The UNSAT program was employed to estimate the interface between
saltwater and freshwater along the unsaturated zone for these prospective catastrophic
scenarios. The UNSAT program was calibrated with a series of laboratory scale soil
columns. The diameter of each column was 6.5 cm and the length of each column was
20 cm. The river sand and the silt samples with grained sizes of 0.2-0.5 mm were
packed into the columns, demonstrating the sandy aquifer at the coastal area and the
unsaturated zone of mangrove forest at the estuary, respectively. In the case of drought
occurring in relation to stagnant sea level, the saltwater could creep to the level of 20
cm above the datum (column base) in the sand and to the 10 cm level above the silt
column. As for the case of drought occurring in relation to sea level rise, the saltwater
could move to the same levels as observed in the previous scenario. In the case of flood
occurring in relation to stagnant sea level, the saltwater was flushed from sand column

only. This indicates that the rise of sea level insignificantly affects the migration of



saltwater in the unsaturated zone. Furthermore, the capillary force of sand and silt is
constant and it is much higher than the piezometric head. The flood could increase the
inflow of freshwater, which caused the saltwater to be diluted and eliminated. The
prediction results from UNSAT program were similar to the observation results. Then
the UNSAT program was applied to the case studies: the sandy aquifer at the Thailand
Gulf and the silty aquifer at the mangrove forest in Phetchaburi province, Thailand. The
thicknesses of the unsaturated zones of the sandy aquifer and the silty aquifer were 5.00
and 1.50 m, respectively. In the case of drought occurring in relation to stagnant sea
level, the saltwater could creep upwards to the levels of 1.50 m for the sandy aquifer
and 0.25 m for the silty aquifer. As for the case of drought occurring in relation to the
sea level rise, the saltwater could move upwards to the levels of 1.75 m for the sandy
aquifer and 0.50 m for the silty aquifer. Furthermore, in the case of flood occurring in
relation to stagnant sea level, the saltwater could be extruded downwards to the levels of
1.20 m for the sandy aquifer and 0.25 m for the silty aquifer. These findings suggest that
the change of hydrological cycle can disturb the equilibrium of inflow-outflow at the
aquifer rather than the fluccuating of sea level. The drought can cause the salt intrusion
at the unsaturated zone. In addition, the flood can increase the infiltration of freshwater,
which can either dilute or flush the saltwater from the unsaturated zone. However, the
migration of saltwater in the sandy aquifer is faster than that in the silty aquifer as silt
particles are finer, allowing less amount of water to permeate. This can slow down the

saltwater movement when the change of climatic conditions occurs.
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