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Abstract

Study of the soil water dynamic and water balance in coral islands is important to utilize and manage the limited fresh-

water resources of islands. In this study, we studied the soil water dynamic in Zhaoshu Island, Xisha archipelago using

the observed data and the Richards equation, and analyzed the water balance of this island in the dry and wet seasons,

respectively. The soil water movement showed that there was a dry soil layer at the depths between 40cm and 160cm of

the soil profile in the dry season. The evaporation (Es) flux was low, but the transpiration (Er) could still absorb water

from the capillary zone to maintain growth. In the wet season, the infiltration dominated the main process of soil wa-

ter movement. The result of water balance showed the precipitation, the change values of water in the entire flow domain

(V olume), bottomboundaryflux(vBot), Er,Eswere913mm, 10mm, 349mm, 203mm, 351mm, respectivelyfromOctober2018toSeptember2019.P recipitationistheonlysourceofthefreshwater, about38%oftheprecipitationinfiltratedintothegroundwater, 22%oftheprecipitationwasuptakenbythevegetation, and39%oftheprecipitationwasevaporatedfromthelandsurface.Inthedryseason, theevapotranspiration(ETa)wasjust44mm/monthwhichwas94%largerthantheprecipitation, andabout14mm/monthofwaterwasuptakenfromgroundwaterbytheplants.Butinthewetseason, 56%oftheprecipitationinfiltratedintothegroundwater, 37%oftheprecipitationwasconsumedbyETa.Thisstudycanhelpuswellunderstandtheprocessofwatermovementincoralislands, andprovidereferencesforfurthermanagementinprotectingcoralislandecologies.
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The data that support the findings of this study are available from the corresponding author upon reasonable
request.
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figures/Figure-3-water-retention-curves/Figure-3-water-retention-curves-eps-converted-to.pdf
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figures/Figure-4-Simulated-results-versus-observed-soil-water-contents-at-different-depths-for-the-entire-observational-period/Figure-4-Simulated-results-versus-observed-soil-water-contents-at-different-depths-for-the-entire-observational-period-eps-converted-to.pdf
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figures/Figure-5-Simulated-results-versus-observed-matric-potentials-at-different-depths-for-the-entire-observational-period/Figure-5-Simulated-results-versus-observed-matric-potentials-at-different-depths-for-the-entire-observational-period-eps-converted-to.pdf
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figures/Figure-8-a)-Relationship-among-precipitation,-transpiration,-and-evaporation;-b)-The-ratio-of-evapotranspiration-from-different-zones/Figure-8-a)-Relationship-among-precipitation,-transpiration,-and-evaporation;-b)-The-ratio-of-evapotranspiration-from-different-zones-eps-converted-to.pdf
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