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Abstract 
Most agro-hydrological models (e.g. HYDRUS-1D, SWAP, SALTMED, etc.) follow 1-D conceptualization and lack the utilization of spatio-temporal analysis. A couple of agro-hydrological model with geographical information system (GIS) brings an opportunity to study spatial dimensions of agro-hydrological estimations. In respect to develop sustainable irrigation strategies under climate change, such coupling can be used to visualize the effect of different alternative practices which may identify optimal irrigation management options. Since the variations in field conditions can be addressed through this coupling approach, identified optimal options would reasonably be robust for the study region. Particularly in this study, SWAP model was coupled with GIS for evaluating the effects of spatial variation in soil texture and climate change (RCP4.5 scenario) on surface irrigation performance based on soil water and salt (i.e. salinization) status at the root zone of date palms. Following required field measurements in 2018 and 2019, the coupled SWAP-GIS system was tested and validated in a Tunisian date palms-field (Douz Oasis). Based on that evaluation, suitable irrigation options that can enhance soil water content and decrease soil salinization level at the root-zone of date palms were identified for the simulated scenario (by 2050). There were two main findings. First, SWAP and GIS were successfully coupled and used to perform future simulation with consideration of the large differences in soil texture in the studied oasis. Second, in 2050, the findings of this study ensure that frequent surface irrigation (1 event/22 days) with total water amount (100% of evapotranspiration ≈ 1420 mm year-1) all along the year would be the optimal irrigation option for date palm irrigation in sandy soil under saline conditions (water salinity = 4 dS m-1) to maintain the soil electrical conductivity and the soil water content at safe levels (soil electrical conductivity < 4 dS m-1 and soil water content > 0.04 cm3 cm-3). Whereas for loamy-sand texture, less frequent irrigation (1 event/26 days) with small water amount (90% of evapotranspiration ≈ 1420 mm year-1) would be the optimal irrigation option by 2050. This study would be effective for water management professional who wants to optimize irrigation performance at field level considering spatial variations following coupled modeling approach. 
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