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Abstract

Studying soil water dynamics and water balance on coral islands is important to utilize and manage the limited freshwater

resources of these islands. In this study, we investigated the soil water dynamics of Zhaoshu Island, Xisha Archipelago, using ob-

served data and the Richards equation and analyzed the water balance of this island from October 2018 to September 2019. The

precipitation, the water change values in the entire flow domain (V olume), thebottomboundaryflux(vBot), transpiration(Er), andevaporation(Es)duringtheentireobservedyearwere913mm, 10mm, 349mm, 203mm,and351mm, respectively.Precipitationistheonlysourceofthefreshwater, whileapproximately38%oftheprecipitationinfiltratedintothegroundwater, 22%oftheprecipitationwastakenupbyvegetation, and39%oftheprecipitationevaporatedfromthelandsurface.FromNovember2018toApril2019(dryseason), therewasadrysoillayeratdepthsbetween40cmand160cminthesoilprofile.Evapotranspiration(ETa)wasonly44mm/month,whichwas94%greaterthantheamountofprecipitation, andapproximately14mm/monthofwaterwastakenupfromthegroundwaterbyplants.However, inwetseason, infiltrationdominatedtheprocessesofsoilwatermovement.Approximately56%oftheprecipitationinfiltratedintothegroundwaterand37%oftheprecipitationwasconsumedbyETa.Thisstudycanhelpustobetterunderstandtheprocessofwatermovementoncoralislandsandprovidereferencesforfurthermanagementtoprotectcoralislandecology.
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Figure 1 Location of a) South China Sea, b) Xisha archipelago, c) Zhaoshu Island, and d) the soil water observation system.eps
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figures/Figure-2-The-meteorological-and-vegetation-variables/Figure-2-The-meteorological-and-vegetation-variables-eps-converted-to.pdf
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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

7


