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10 Abstract

11 Delineation of groundwater vulnerability zones based on a valid groundwater model is crucial 

12 towards an accurate design of management strategies. However, limited data often restrain the 

13 development of a robust groundwater model. This study presents a methodology to develop 

14 groundwater vulnerability zones in a data-scarce area. The Head-Guided Zonation (HGZ) 

15 method was applied on the recharge area of Oemau Spring in Rote Island, Indonesia, which is 

16 under potential risk of contamination from rapid land use changes. In this method the model 

17 domain is divided into zones of piecewise constant into which the values of subsurface 

18 properties are assigned in the parameterisation step. Using reverse particle-tracking simulation 

19 on the calibrated and validated groundwater model, the simulation results (travel time and 

20 pathline trajectory) were combined with the potential groundwater contamination risk from 

21 human activities (land use type and current practice) to develop three vulnerability zones. The 

22 corresponding preventive management strategies were proposed to protect the spring from 

23 contamination and to ensure provision of safe and good quality water from the spring.
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