Appendix 1
Upscaling from UAV to sentinel-2
Ghasemi et al (2023) previously developed a workflow to estimate tree decline severity using the information that could be extracted from the UAV data at the tree crowns delineated in the UAV image, which was then spatially upscaled to the pixel level of the Sentinel-2 data. The study showed that the use of UAV reference data could lead to an increase in the accuracy of the estimated decline severity at the pixel level of the satellite image. Considering the importance of the reference data in this study, here we aimed to improve the accuracy of estimating tree decline severity at the tree crown level by fusing the spectral information of the Sentinel-2 satellite image with UAV-RGB data, which enabled accurately estimating the decline severity in the tree crown level determined on the UAV.
[bookmark: _GoBack]The results retrieved by spatial upscaling showed that the increase in accuracy in estimating the decline severity in UAV orthophotos can lead to an increase in the accuracy of the decline severity estimated to the Sentinel-2 pixels. For this purpose, we fitted both GAM and RandomForest models using the UAV reference data produced in our study. The inputs of the models were the spectral indices that can be calculated with the 10-meter spectral bands of the Sentinel-2. These indicators were extracted from the relevant literature and were limited in the feature selection process. In this way, the GAM model was finalized in the following form:
Decline Degree ~ f(NDVI + s(SAVI, df = 4) + OSAVI + CI + s(GBNDVI, df = 4) + s(GEMI, df = 4) + GNDVI + GOSAVI + s(GLI, df = 3))
where f is the link function, whose type is identity, and S denotes the smoothing  polynomial function from df degree. We additionally fitted a Random Forest model to enable a comparison. The evaluation results of the models are shown below:
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Appendix 1. Figure S1. Comparison of reference PDI and calculated PDI by a) GAM and b) RF. When upscale decline severity estimated at the tree crown level in UAV data to Sentinel-2 10-meter pixels. The dashed line shows y=x, and the solid line shows the best fit.

Conclusively, we showed that the use of tree decline severity calculated via our data fusion at the tree crown level can be successfully upscaled to the Sentinel-2 pixels while increasing the predictive accuracy from 0.69 to 0.76  in the  case of  GAM  and from 0.85 to 0.93 in the case of Random Forest model.
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